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Description 

Technical Field 

s This invention relates to novel naphthalene derivatives having antiasthmatic activity and intermediates for the 

preparation of said compounds. 

Prior Art 

10 There is known 1-(5-methyl-2(1H)-pyridon-3-yl)naphthalene [cf. Bulletin of The Chemical Society of Japan, Vol. 

41 , pp. 1 65-167 (1 968)], but any pharmacological activity or any utility of this compound has never been known. There 
are also known certain naphthalene derivatives such as 1 -{N-(2-methoxyethyl)-2(1 H)-pyridon-4-yl]-2,3-bis(hydroxyme- 
thyl)-6,7-diethoxynaphthalene having antiasthmatic activity [cf. European Patent Publication EP^557016-A1 (=U.S. 
Patent No. 5342941 )]. However, EP-55701 6-A1 does not disclose 1 -pyridylnaphthalene derivatives in which the pyridyl 

is group on 1 -position of the naphthalene ring is substituted by a substituted or unsubstituted amino group. 

It is known that intracellular second messengers such as cAMP and cGMP are decomposed and inactivated by 
phosphodiesterase (abbreviated as "PDE"). Currently, at least 7 different PDE isozyme gene families are recognized 
and these PDEs are widely distributed in many cell types and tissues. A PDE inhibitor increases the concentration of 
cAMP and cGMP in tissue cells and exhibits various pharmacological activities, for example, relaxation of vascular 

20 smooth muscle and airway smooth muscle, and induction of positive inotropic action and chronotropic action in the 
heart. Moreover, the PDE inhibitor can control the central function owing to increase of cAMP in the central system, 
that is, it can exhibit an antidepressant activity and improves memory and learning functions. In addition, it shows 
inhibition of platelet aggregation and inhibition of activation of inflammatory cells, and further shows lipocatabolic action 
in fatty cells [cf. CD. Nicholson etal., Trends in Pharmacol., Vol. 12, p. 19 (1991)]. 

25 Accordingly, the PDE inhibitory agent is useful for the treatment of various diseases, such as bronchial asthma, 

thrombosis, depression, central hypofunction after cerebrovascular obstruction, cerebrovascular dementia, Alzheim- 
er's type dementia, various inflammations, obesity, heart failure, and the like. ^ /. a\ 
■ On the other hand, various antiasthmatic agents have been known, but those known agents have some defects , • a*. "*t s 
" -/'such^as'insuffia for inhibiting bronchoconstriction and further insufficient removal of side eff ects:-orr^he^ii^i i i^.; }■ . ^ 't 

30 heart.^hd hehceVit has been demanded to develop a new type of antiasthmatic agent. <? 'W a ' * *'" A H' f 

Theophylline is known as one of the representative PDE inhibitory agents and has hitherto been used for the j,. 
treatment of asthma. However, since the PDE inhibitory activity of this agent is non-specific, it shows cardiotonic and 
central activities in addition to the bronchial smooth muscle relaxation. Thus, careful attention has to be paid to this 
agent in view of such side effects. Accordingly, it has been desired to develop a new medicament which can selectively 

35 inhibit phosphodiesterase IV (PDE IV) which largely exists much more in bronchial smooth muscle and inflammatory 
cells. 

Brief Description of the Invention 

40 An object of the invention is to provide novel naphthalene derivatives which have excellent bronchoconstriction 

inhibitory activity and/or selective PDE IV inhibitory activity and hence are useful as an antiasthmatic agent. Another 
object of the invention is to provide a process for the preparation of the novel naphthalene derivatives. A further object 
of the invention is to provide intermediates for the preparation of the above naphthalene derivatives. 

45 Detailed Description of the Invention 

The present invention provides novel naphthalene derivatives of the formula [I]: 



so 
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wherein R 1 and R 2 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group; either one of R 3 and R 4 is a protected or unprotected hydroxy -substituted methyl group, and another is a hy- 
drogen atom, a lower alky I group, or a protected or unprotected hydroxy-substituted methyl group; R 5 and R 6 are the 
same or different and are each a hydrogen atom, a substituted or unsubstituted lower alkyl group, a substituted or 
unsubstituted phenyl group, or a protected or unprotected amino group, or both bond at their termini and combine with 
the adjacent nitrogen atom to form a substituted or unsubstituted heterocyclic group, and a pharmaceutical^ acceptable 
salt thereof. 

The compounds [I] of this invention and salts thereof have potent bronchoconstriction inhibitory activity and are 
useful for the prophylaxis and treatment of asthma. The desired compounds [I] of this invention are characteristic in 
the excellent bronchoconstriction inhibitory activity with less side effects on the heart, for example, the compounds 
show more potent inhibitory activity to the bronchoconstriction induced by an antigen in comparison with theophylline. 

The heterocyclic group formed by combining R 5 and R 6 together with the adjacent nitrogen atom includes mono- 
cyclic, bicyclic and tricyclic heterocyclic groups which may contain one or more additional heteroatoms selected from 
a nitrogen atom, an oxygen atom and a sulfur atom in addition to said adjacent nitrogen atom. 

Suitable examples of the heterocyclic groups are pyridyl, quinolyl, isoquinolyl, cyclopenta[b]pyridyl, pyrro[2,3-b] 
pyridyl, imidazo[4,5-b]pyridyl, pyrido[2,3-d]thiazolyl, pyrido[2,3-d]oxazolyl, naphthyridinyl, quinoxalinyl, phtharazinyl, 
quinazolinyl, indolyl, pyridazinyl, azepinyl, azetidyl, isoindolyl, pyrrolyl, benzazepinyl, phenanthridinyl, benzothiadinyl, 
benzimidazolinyl, pyradinyl, morpholino, and the like. These heterocyclic groups may be partially or wholly hydrogen- 
ated. 

The substituents for the lower alkyl group and phenyl group for R 5 and/or R 6 in the desired compounds [I] include 
a hydroxy group, mono- or di-hydroxy-lower alkyl group, and the like. 

The protecting group of an amino group includes any conventional protecting groups for an amino group, for ex- 
ample, a lower alkanoyl group, and a pheny Mower alkoxycarbonyl group. 

In the desired compound [I] of this invention, wherein R 1 and/or R 2 is a protected hydroxy group, the protecting 
group for the hydroxy group may be any conventional pharmaceutical^ acceptable protecting group. For example, the 
protecting group in R 1 and/or R 2 is a substituted or unsubstituted lower alkanoyl group, a substituted or unsubstituted 
lower alkyl group -and a substituted or unsubstituted cycloalkyl group. Preferred protecting group in R 1 and/or R 2 is an^ 
^alkyl group, particularly a lower alkyl group. . . * ; * - 

*V*;V. jn the desired compounds [I] of this invention, where R 3 and/or R 4 is a protected hydroxy group, the protect ing«< 
' group for the hydroxy group may be any conventional pharmaceutical^ acceptable protecting group. The 'protecting 
group are the groups which are hydrolyzed within the biobody and do not give any harmful by-product, for example, a 
substituted or unsubstituted lower alkanoyl group, a substituted or unsubstituted lower alkyl, lower alkoxycarbonyl or 
cycloalkyl group. 

The substituted or unsubstituted lower alkanoyl group denotes lower alkanoyl groups which may optionally be 
substituted by 1 to 2 substituents selected from a protected or unprotected amino group, a carboxyl group, a lower 
alkoxycarbonyl group, a hydroxy group and a lower alkoxy group, and the substituted or unsubstituted alkyl group 
denotes alkyl groups which may optionally be substituted by a member selected from a lower alkoxycarbonyl group, 
a lower alkoxy group, an aryl group, and a lower alkyl-substituted piperazinylcarbonyl group. The aryl group includes 
a phenyl group, a lower alkoxy-substituted phenyl group, a naphthyl group. 

The protecting group for the above protected amino group to be substituted onto the lower alkanoyl group may be 
any conventional protecting group for an amino group, for example, acyl groups such as a lower alkanoyl group (e.g. 
acetyl, propionyl), a lower alkoxycarbonyl group, or a phenyl-lower alkoxycarbonyl group (e.g. benzyloxycarbonyl). 

The heterocyclic group may optionally be substituted by a member selected from (1) a lower aikenyl group, (2) a 
lower alkynyl group, (3) a lower alkylthio group, (4) a cycloalkyl group, (5) a trifluoromethyl group, (6) a cyano group, 
(7) a tetrazolyl group, (8) a formyl group, (9) an amino group, (10) a mono- or di-lower alkylamino group in which the 
lower alkyl moiety is optionally substituted by a morpholino group, a monocycloalkyl-substituted amino group, a pyridyl 
group, an imidazolyl group, a piperidyl group, or a pyrrolidinyl group, (11) a pyridyl group, (12) a morpholino group, 
(13) a lower alkyl-substituted triazolyl group, (14) a bis(hydroxy-lower alkyl)aminocarbonyl group, (15) bis(tri-lower 
alkylsilyloxy-lower alkyljaminocarbonyl group, (16) a morpholinocarbonyl group, (17) a lower alkyl-substituted piper- 
azinylcarbonyl group, (18) a hydroxy-lower alkyl-substituted piperazinylcarbonyl group, (19) a tri-lower alkylsilyloxy- 
lower alkyl-substituted piperazinylcarbonyl group, (20) a lower alkoxycarbonyl group, (21) a carboxyl group, (22) a 
lower alkyl group being optionally substituted by a morpholino group or a pyridyl group, (23) a lower alkoxy group being 
optionally substituted by a piperidyl group, a pyridyl group, a hydroxy group or a lower alkoxy group, (24) an oxo group, 
(25) a hydroxy group, (26) a pyrimidinyl group, (27) a phenyl group being optionally substituted by a di-lower alkylamino 
group or a halogen atom, (28) a halogen atom, (29) a nitro group, (30) an imidazolyl group, and (31 ) a lower alkylen- 
edioxy group. The heterocyclic group may be substituted by two or more of these substituents which may be the same 
or different. 

Among the substituted heterocyclic groups, preferred one is a heterocyclic group which is substituted by at least 
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one of an oxo group, a hydroxy group or an amino group, particularly a heterocyclic group having at least one oxo 
substituent, in view of the pharmacological activities. The heterocyclic group having at least one oxo substituent has 
preferably a partial structure of the formula: 




10 

and suitable examples of these heterocyclic groups are as follows: 
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Suitable compounds of the present invention are those of the formula [I] wherein R 5 and R 6 combine with the 
adjacent nitrogen atom to form a heterocyclic group, for example, (1) an oxo- (or hydroxy-)substituted dihydro- (or 
tetrahydro-)quinolyl group which may optionally be substituted by a member selected from a mono- or di-lower alky lam i- 
no group in which the lower alkyl moiety is optionally substituted by a morpholino group, a monocycloalkyl-substituted 
amino group, a pyridyl group, an imidazolyl group, a piperidino group or a pyrrolidinyl group; a pyridyl group; a mor- 
pholino group; a lower alkyl -substituted triazolyl group; a bis(hydroxy-lower alkyl)aminocarbonyl group; a bis[tri(lower 
alkyl)silyloxy-lower alkyl]aminocarbonyl group; a morpholinocarbonyl group; a lower alkyl-substituted piperazinylcar- 
bonyl group; a hydroxy-lower alkyl-substituted piperazinylcarbonyl group; a tri-lower alkylsilyloxy-lower alkyl-substitut- 
ed piperazinylcarbonyl group; a lower alkoxycarbonyl group; a carboxyl group; a lower alkyl group; a lower alkoxy 
group having optionally a hydroxy or lower alkoxy substituent, and a hydroxy group, (2) an oxo- (or hydroxy-)substituted 
dihydro- (or tetrahydro-)quinoxalinyl group, (3) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)isoquinolyl 
group which may optionally be substituted by a member selected from a morpholino-substituted lower alkyl group; a 
lower alkoxy group having optionally a piperidyl, pyridyl or lower alkoxy substituent; and a hydroxy group, (4) an oxo- 
(or hydroxy-)-substituted dihydro- (or tetrahydro-)phthalazinyl group which may optionally be substituted by a member 
selected from a lower alkyl group having optionally a pyridyl substituent; a pyrimidinyl group; a lower alkoxy group; a 
pyridyl group; an imidazolyl group; a phenyl group being optionally substituted by a di-lower alkylamino group or a 
halogen atom; and a hydroxy group, (5) an oxo- (or hydroxy-)substituted dihydro- (or hexahydro-)pyridyl group which 
may optionally be substituted by a member selected from a halogen atom; a lower alkyl group; a lower alkoxy group; 
a nitro group; a pyridyl group; and an imidazolyl group, (6) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-) 
naphthyridinyl group, (7) an oxo- (or hydroxy-)substituted hexahydroquinolyl group, (8) an oxo- (or hydroxy-)substituted 
dihydroindolyl group, (9) an oxo-(or hydroxy-) substituted dihydro- (or tetrahydro-)benzazepinyl group, (10) a dihydro- 
(or tetrahydro-)isoquinolyl group, (11) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-Jbenzothiazinyl group, 
(12) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-Jquinazolinyl group which may optionally be substituted 
by a lower alkyl group and/or an oxo group, (13) an oxo- (or hydroxy-)substituted dihydrobenzimidazolinyl group, (14) 
an oxo- (or hydroxy-)substituted dihydrophenanthridinyl group, (15) an oxo- (or hydroxy-)substituted dihydro- (or tet- 
rahydro-)pyrrolyl group which may optionally be substituted by a lower alkyl group, (16) a hexahydropyrazinyl group, 
(17) a lower alkylenedioxy-substituted hexahydropyridyl group, or.(18) a morpholino group. 

The oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)quinolyl group includes specifically an oxo-substituted 
dihydro- (or tetrahydro-Jquinolyl grouprand a hydroxy-substituted dihydro- (or tetrahydro-)quinolyl group, more specif- 
ically an oxo-substituted dihydroquinbiyl group, an oxo-substituted tetrahydroquinolyl group, a hydroxy-substituted di- 
hydroquinolyl group, and a hydroxy-substituted tetrahydroquinolyl group. The oxo- (or hydroxy- )substituted dihydro- 
(or tetrahydro-)quinoxalinyl group includes specifically an oxo-substituted dihydro- (or tetrahydro-)quinoxalinyl group 
and a hydroxy-substituted dihydro- (or tetrahydro-)quinoxalinyl group, more specifically an oxo-substituted dihydroqui- 
noxalinyl group, an oxo-substituted tetrahydroquinoxalinyl group, a hydroxy-substituted dihydroquinoxalinyl group, and 
a hydroxy-substituted tetrahydroquinoxalinyl group. The oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-) isoqui- 
nolyl group includes specifically an oxo-substituted dihydro- (ortetrahydro-)isoquinolyl group and a hydroxy-substituted 
dihydro- (or tetrahydro-)isoquinolyl group, more specifically an oxo-substituted dihydroquinolyl group, an oxo-substi- 
tuted tetrahydroquinolyl group, a hydroxy-substituted dihydroisoquinolyl group, and a hydroxysubstituted tetrahydroi- 
soquinolyl group. The oxo- (or hydroxy-Jsubstituted dihydro- (or tetrahydro-)phthalazinyl group includes specifically an 
oxo-substituted dihydro- (or tetrahydro-)phthalazinyl group and a hydroxy-substituted dihydro- (or tetrahydro-) 
phthalazinyl group, more specifically an oxo-substituted dihydrophthalazinyl group, an oxo-substituted tetrahydroph- 
thalazinyl group, a hydroxy-substituted dihydrophthalazinyl group, and a hydroxy-substituted tetrahydrophthalazinyl 
group. The oxo- (or hydroxy-)-substituted dihydro- (or hexahydro-)pyridyl group includes specifically an oxo-substi- 
tuted dihydro- (or hexahydro-Jpyridyl group and a hydroxy-substituted dihydro- (or hexahydro-)pyridyl group, more 
specifically an oxo-substituted dihydropyridyl group, an oxo-substituted hexahydropyridyl group, a hydroxy-substituted 
dihydropyridyl group, and a hydroxy-substituted hexahydropyridyl group. The oxo- (or hydroxy-)substituted dihydro- 
(or tetrahydro-)naphthyridinyl group includes specifically an oxo-substituted dihydro- (or tetrahydro-)naphthyridinyl 
group and a hydroxy-substituted dihydro- (or tetrahydro-)naphthyridinyl group, more specifically an oxo-substituted 
dihydronaphthyridinyl group, an oxo-substituted tetrahydronaphthyridinyl group, a hydroxy-substituted dihydronaph- 
thyridinyl group, and a hydroxy-substituted tetrahydronaphthyridinyl group. The oxo- (or hydroxy-)substituted hexahy- 
droquinolyl group includes an oxo-substituted hexahydroquinolyl group and a hydroxy-substituted hexahydroquinolyl 
group. The oxo- (or hydroxy-)substituted dihydroindolyl group includes an oxo-substituted dihydroindolyl group and a 
hydroxy-substituted dihydroindolyl group. The oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)benzazepinyl 
group includes an oxo-substituted dihydro- (or tetrahydro-Jbenzazepinyl group and a hydroxy-substituted dihydro- (or 
tetrahydro- )benzazepinyl group, more specifically an oxo-substituted dihydrobenzazepinyl group, an oxo-substituted 
tetrahydrobenzazepinyl group, a hydroxy-substituted dihydrobenzazepinyl group, and a hydroxy-substituted tetrahy- 
drobenzazepinyl group. The dihydro- (or tetrahydro-)isoquinolyl group includes a dihydroisoquinolyl group, and a tet- 
rahydroisoquinolyl group. The oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)benzothiazinyl group includes an 
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oxo-substituted dihydro- (or tetrahydro-)benzothiazinyl group and a hydroxy-substituted dihydro- (or tetrahydro-)ben- 
zothiazinyl group, more specifically an oxo-substituted dihydrobenzothiazinyl group, an oxo-substituted tetrahydroben- 
zothiazinyl group, a hydroxy-substituted dihydrobenzothiazinyl group, and a hydroxy-substituted tetrahydrobenzothi- 
azinyl group. The oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)quinazolinyl group includes an oxo-substituted 
dihydro- (or tetrahydro-)quinazolinyl group and a hydroxy-substituted dihydro- (or tetrahydro-)quinazolinyl group, more 
specifically an oxo-substituted dihydroquinazolinyl group, an oxo-substituted tetrahydroquinazolinyl group, a hydroxy- 
substituted dihydroquinazolinyl group, and a hydroxy-substituted tetrahydroquinazolinyl group. The oxo- (or hydroxy-) 
substituted dihydrobenzimidazolinyl group includes an oxo-substituted dihydrobenzimidazolinyl group and a hydroxy- 
substituted dihydrobenzimidazolinyl group. The oxo- (or hydroxy-)substituted dihydrophenanthridinyl group includes 
an oxo-substituted dihydrophenanthridinyl group and a hydroxy-substituted dihydrophenanthridinyl group. The oxo- 
(or hydroxy-)substituted dihydro- (or tetrahydro-)pyrrolyl group includes an oxo-substituted dihydro- (or tetrahydro-) 
pyrrolyl group and a hydroxy-substituted dihydro- (or tetrahydro- Jpyrroly I group, more specifically an oxo-substituted 
dihydropyrrolyl group, an oxo-substituted tetrahydropyrrolyl group, a hydroxy-substituted dihydropyrrolyl group, and a 
hydroxy-substituted tetrahydropyrrolyl group. 

Preferred compounds of the present invention are those of the formula [I] wherein R 5 and R 6 combine with the 
adjacent nitrogen atom to form a heterocyclic group selected from (1 ) an oxo-substituted dihydro- (or tetrahydro-) 
quinolyl group or a hydroxy-substituted dihydro- (or tetrahydro-Jquinolyl group, (2) an oxo-substituted dihydro- (or tet- 
rahydro-)quinoxalinyl group, (3) an oxo-substituted dihydro- (or tetrahydro-)isoquinolyl group, (4) an oxo-substituted 
dihydro- (or tetrahydro-)phthalazinyl group, (5) an oxo-substituted dihydro- (or hexahydro-)pyridyl group, (6) an oxo- 
substituted dihydro- (or tetrahydro-)naphthyridinyl group, (7) an oxo-substituted hexahydroquinolyl group, (8) an oxo- 
substituted dihydroindolyl group, (9) an oxo-substituted dihydro- (or tetrahydro-)benzazepinyl group, (10) a dihydro- 
(or tetrahydro-) isoquinoly I group, (11) an oxo- substituted dihydro- (or tetrahydro-)benzothiazinyl group, (12) an oxo- 
substituted dihydro- (or tetrahydro- )quinazo!inyl group, (1 3) an oxo-substituted dihydrobenzimidazolinyl group, (1 4) an 
oxo-substituted dihydrophenanthridinyl group, (15) an oxo-substituted dihydro- (or tetrahydro-)pyrrolyl group, (16) a 
hexahydropyrazinyl group, (17) a lower alkylenedioxy-substituted hexahydropyridyl group, and (18) a morpholino 
group. 

Particularly preferred compounds of the present invention are those of the formula [I] wherein R 5 and R 6 combine 
with the adjacent nitrogen atom to form a heterocyclic group selected from (1) an oxo-substituted dihydro- (or tetrahy- 
dro-)quinolyl group or a hydroxyrsubstituted tetrahydroquinolyl group, (2) an oxo-substituted dihydroquinoxalinyl group, 
(3) an oxo-substituted dihydrolisoqliinblyl group, (4) an oxo-substituted dihydrophthalazinyl group, (5) an oxo-substi- 
tuted dihydro- (or hexahydro-Jpyridyhgroup, (6) an oxo-substituted dihydronaphthyridinyl group, (7) an oxo-substituted 
hexahydroquinolyl group, (8) an oxo-substituted dihydroindolyl group, (9) an oxo-substituted dihydrobenzazepinyl 
group, (10) a tetrahydro isoquinoly I group, (11 ) an oxo-substituted tetrahydrobenzothiazinyl group, (12) an oxo-substi- 
tuted dihydro- (or tetrahydro-)quinazolinyl group, (13) an oxo-substituted dihydrobenzimidazolinyl group, (14) an oxo- 
substituted dihydrophenanthridinyl group, (1 5) an oxo-substituted tetrahydropyrrolyl group, (16) a hexahydropyrazinyl 
group, (17) a lower alkylenedioxy-substituted hexahydropyridyl group, and (18) a morpholino group. 

Among the compounds [I] of the present invention, the preferred compounds in view of the pharmacological ac- 
tivities are those of the formula [I] wherein R 5 and R 6 combine with the adjacent nitrogen atom to form a heterocyclic 
group, which is selected from (1 ) an oxo-substituted dihydro- (or tetrahydro-)quinolyl or a hydroxy-substituted tetrahy- 
droquinolyl group which may optionally be substituted by a member selected from a mono- or di-lower alkylamino group 
in which the lower alkyl moiety is substituted by a morpholino group, a monocycloalkylamino group, a pyridyl group, 
an imidazolyl group, a piperidino group or a pyrrolidinyl group; a pyridyl group; a morpholino group; a lower alkyl- 
substituted triazolyl group; a lower alkyl-substrtuted piperazinylcarbonyl group; a lower alkyl group; a lower alkoxycar- 
bonyl group; a lower alkoxy group having optionally a hydroxy or lower alkoxy substituent; and a hydroxy group, (2) 
an oxo-substituted dihydroquinoxalinyl group, (3) an oxo-substituted dihydroisoquinolyl group which may optionally be 
substituted by a member selected from a morpholino-substituted lower alkyl group; a lower alkoxy group having op- 
tionally a piperidyl, pyridyl or lower alkoxy substituent; and a hydroxy group, (4) an oxo-substituted dihydrophthalazinyl 
group which may optionally be substituted by a member selected from a pyridyl-substituted lower alkyl group; a pyri- 
midinyl group; a pyridyl group; a lower alkoxy group; an imidazolyl group; and a di-lower alkylamino-substituted phenyl 
group, (5) an oxo-substituted dihydropyridyl group which is substituted by a member selected from a lower alkyl group; 
a lower alkoxy group; a pyridyl group; and an imidazolyl group, (6) an oxo-substituted dihydronaphthyridinyl group, (7) 
an oxo-substituted hexahydroquinolyl group, (8) an oxo-substituted dihydroindolyl group, (9) an oxo-substituted tet- 
rahydrobenzothiazinyl group, (10) an oxo-substituted dihydro- (or tetrahydro-Jquinazolinyl group which may optionally 
be substituted by a lower alkyl group and an oxo group, (11) an oxo-substituted dihydrobenzimidazolinyl group, and 
(12) an oxo-substituted dihydrophenanthridinyl group. 

Among the above compounds [I], more preferred compounds in view of the pharmacological activities are those 
of the formula [I] wherein R 5 and R 6 combine with the adjacent nitrogen atom to form a heterocyclic group, which is 
selected from (1 ) an oxo-substituted dihydro- (or tetrahydro-Jquinolyl or a hydroxy-substituted tetrahydroquinolyl group 
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which may optionally be substituted by a member selected from a mono- or di-lower alkylamino group in which the 
lower alkyl moiety is substituted by a morpholino group, a pyridyl group, an imidazolyl group, a piperidino group or a 
pyrrolidinyl group; a pyridyl group; a morpholino group; a lower alkyl-substituted triazolyl group; a lower alkyl group; 
and a lower alkoxy group having optionally a hydroxy or lower alkoxy substituent, (2) an oxo-substituted dihydroqui- 

s noxalinyl group, (3) an oxo-substituted dihydroisoquinolyl group which may optionally be substituted by a member 
selected from a morpholino-substituted lower alkyl group; a lower alkoxy group having a piperidyl or lower alkoxy 
substituent; and a hydroxy group, (4) an oxo-substituted dihydrophthalazinyl group which may optionally be substituted 
by a member selected from a pyridyl-substituted lower alkyl group; a pyrimidinyl group; a pyridyl group; a lower alkoxy 
group; and an imidazolyl group, (5) an oxo-substituted dihydropyridyl group which is substituted by a member selected 

10 from a lower alkyl group; a lower alkoxy group; a pyridyl group; and an imidazolyl group, (6) an oxo-substituted tet- 
rahydrobenzothiazinyl group, and (7) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl group which may option- 
ally be substituted by a lower alkyl group and an oxo group. 

Among the above compounds, more preferred compounds in view of the pharmacological activities are those of 
the formula [I] wherein R 5 and R 6 combine with the adjacent nitrogen atom to form a heterocyclic group, which is 

15 selected from (1 ) an oxo-substituted dihydroquinolyl or a hydroxy-substituted tetrahydroquinolyl group which may op- 
tionally be substituted by a member selected from a mono- or di-lower alkylamino group in which the lower alkyl moiety 
is substituted by a morpholino group, a pyridyl group, an imidazolyl group, or a piperidino group; a pyridyl group; a 
morpholino group; a lower alkyl-substituted triazolyl group; and a lower alkoxy group being substituted by a lower 
alkoxy group or a hydroxy group, (2) an oxo-substituted dihydroisoquinolyl group which may optionally be substituted 

so by a member selected from a morpholino-substituted lower alkyl group; a lower alkoxy group having a piperidyl or 
lower alkoxy substituent; and a hydroxy group, (3) an oxo-substituted dihydrophthalazinyl group which may optionally 
be substituted by a member selected from a pyridyl-substituted lower alkyl group; a pyrimidinyl group; a pyridyl group; 
a lower alkoxy group; and an imidazolyl group, (4) an oxo-substituted dihydropyridyl group which is substituted by a 
member selected from a lower alkyl group; a lower alkoxy group; a pyridyl group; and an imidazolyl group, and (5) an 

25 oxo-substituted dihydro- (or tetrahydro-Jquinazolinyl group which may optionally be substituted by a lower alkyl group 
and an oxo group. 

Among the.above compounds, particularly preferred compounds in view of the pharmacological activities are those , ,t *t? 
. iof the formula [I]; wherein R 5 and R 6 combine with the adjacent nitrogen atom to form a heterocyclic group, -which is, . • v- 
vfV ^selectedtfromv(,1:y an, oxo-substituted dihydroquinolyl group which may optionally be substituted by a memberselectedi^^^^^ x 

30 f} drorn a'mono->or di-lower alkylamino group in which the lower alkyl moiety is substituted by a morpholino group, a - ■ 
pyridyl:group t an imidazolyl group, or a piperidino group; a pyridyl group; a morpholino group; a lower alkyl-substituted 
triazolyl group; and a lower alkoxy group being substituted by a lower alkoxy group or a hydroxy group, (2) an oxo- 
substituted dihydroisoquinolyl group which may optionally be substituted by a member selected from a morpholino- 
substituted lower alkyl group and a piperidyl-substituted lower alkoxy group, (3) an oxo-substituted dihydrophthalazinyl 

35 group which may optionally be substituted by a member selected from a pyridyl-substituted lower alkyl group; a pyri- 
midinyl group; a pyridyl group; a lower alkoxy group; and an imidazolyl group, and (4) an oxo-substituted dihydropyridyl' 
group which is substituted by a member selected from a lower alkyl group, a lower alkoxy group and an imidazolyl group. 

Among the compounds [I] of the present invention, other preferred compounds in view of the pharmacological 
activities are those of the formula [I] wherein R 5 and R 6 combine with the adjacent nitrogen atom to form a heterocyclic 

40 group, which is selected from (1 ) an oxo-substituted dihydro- (or tetrahydro-)quinolyl or hydroxy-substituted tetrahyd- 
roquinolyl group which may optionally be substituted by a member selected from a mono- or di-lower alkylamino group 
in which the lower alkyl moiety is substituted by a morpholino group, a monocycloalkyl-substrtuted amino group, a 
pyridyl group, an imidazolyl group, or a piperidino group; a pyridyl group; a morpholino group; a lower alkyl-substituted 
piperazinylcarbonyl group; a lower atkoxycarbonyl group; a lower alkyl group; a hydroxy group; and a lower alkoxy 

45 group having optionally a hydroxy or lower alkoxy substituent, (2) an oxo-substituted dihydroisoquinolyl group which 
may optionally be substituted by a member selected from a morpholino-substituted lower alkyl group; and a lower 
alkoxy group having a piperidyl, pyridyl or lower alkoxy substituent, (3) an oxo-substituted dihydrophthalazinyl group 
which may optionally be substituted by a member selected from a pyridyl-substituted lower alkyl group; a pyrimidinyl 
group; a lower alkoxy; a pyridyl group; an imidazolyl group; and a di-lower alkylamino-substituted phenyl group, (4) an 

50 oxo-substituted dihydropyridyl group which is substituted by a pyridyl group, (5) an oxo-substituted dihydronaphthy- 
ridinyl group, (6) an oxo-substituted hexahydroquinolyl group, (7) an oxo-substituted dihydroindolyl group, (8) an oxo- 
substituted tetrahydrobenzothiazinyl group, (9) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl group which 
may optionally be substituted by a lower alkyl group and an oxo group, (1 0) an oxo-substituted dihydrobenzimidazolinyl 
group, and (11) an oxo-substituted dihydrophenanthridinyl group. 

55 Among the above compounds, more preferred compounds in view of the pharmacological activities are those of 

the formula [I] wherein R 5 and R 6 combine with the adjacent nitrogen atom to form a heterocyclic group, which is 
selected from (1 ) an oxo-substituted dihydro- (or tetrahydro-Jquinolyl group which may optionally be substituted by a 
member selected from a mono- or di-lower alkylamino group in which the lower alkyl moiety is substituted by a mor- 
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pholino group, an imidazolyl group or a pyridyl group; a morpholino group; and a lower alky! group, (2) an oxo-substituted 
dihydroisoquinolyl group which may optionally be substituted by a member selected from a morpholino-substituted 
lower alky! group and a lower alkoxy group having a pyridyl or lower alkoxy substituent, (3) an oxo-substituted dihy- 
drophthalazinyl group which is substituted by a member selected from a pyridyl -substituted lower alkyl group; a lower 
5 alkoxy group; a pyridyl group; and a di-lower alkylamino-substituted phenyl group, and (4) an oxo-substituted dihy- 
drophenanthridinyl group. 

Among the above compounds, particularly preferred compounds in view of the pharmacological activities are those 
of the formula [I] wherein R 5 and R 6 combine with the adjacent nitrogen atom to form a heterocyclic group, which is 
selected from (1) an oxo-substituted dihydro- (or tetrahydro-Jquinolyl group which may optionally be substituted by a 

10 member selected from a mono- or di-lower alkylamino group in which the lower alkyl moiety is substituted by a pyridyl 
group; a morpholino group; and a lower alkyl group, (2) an oxo-substituted dihydroisoquinolyl group which may option- 
ally be substituted by a member selected from a morpholino-substituted lower alkyl group and a lower alkoxy group 
having a pyridyl or lower alkoxy substituent, (3) an oxo-substituted dihydrophthalazinyl group which is substituted by 
a member selected from a pyridyl-substituted lower alkyl group; a lower alkoxy; a pyridyl group; and a di-lower alkylami- 

15 no-substituted phenyl group, and (4) an oxo-substituted dihydrophenanthridinyl group. 

Among the compounds [I] of the present invention, other preferred compounds in view of the pharmacological 
activities are those of the formula [I] wherein R 5 and R 6 combine with the adjacent nitrogen atom to form a heterocyclic 
group, which is selected from (1) an oxo-substituted dihydro- (or tetrahydro-Jquinolyl group which may optionally be 
substituted by a member selected from a mono- or di-lower alkylamino group in which the lower alkyl moiety is sub- 

20 stituted by a morpholino group, a pyridyl group or an imidazolyl group; a morpholino group; and a lower alkyl group, 
(2) an oxo-substituted dihydroisoquinolyl group which is substituted by a member selected from a morpholino-substi- 
tuted lower alkyl group; and a lower alkoxy-substituted lower alkoxy group, and (3) an oxo-substituted dihydrophthalazi- 
nyl group which is substituted by a member selected from a pyridyl-substituted lower alkyl group; a pyridyl group; and 
a lower alkoxy group. 

25 still further preferred compounds in view of the pharmacological activities are those of the formula [I] wherein R 5 

and R 6 combine with the adjacent nitrogen atom to form a heterocyclic group of the following formula: 



30 




35 

wherein R 91 , R 92 , and R 93 are the same or different and are each a hydrogen atom, a hydroxy group, a lower alkoxy 
group, a lower alkyl group having optionally a pyridyl substituent, a phenyl group being optionally substituted by a di- 
lower alkylamino group or a halogen atom, a pyridyl group, a pyrimidinyl group, or an imidazolyl group (hereinafter, 
the above compounds are referred to as "compounds [l-a] B ). 

40 Among the above compounds, more preferred compounds in view of the pharmacological activities are those of 

the formula [I] wherein R 91 , R 92 and R 93 are the same or different and are each a hydrogen atom, a lower alkoxy group, 
a pyridyl-substituted lower alkyl group, a di-lower alkylaminophenyl group or a pyridyl group. 

Among the above-mentioned preferred compounds [I] in view of the pharmacological activities, much more pre- 
ferred compounds are those of the formula [I] wherein R 1 and R 2 are the same or different and are each a lower alkoxy 

45 group, and R 3 and R 4 are each a hydroxy-substituted methyl group. 

The compounds [I] of this invention may exist in the form of an optical isomer owing to the asymmetric carbon, 
and those optical isomers and a mixture thereof are also inclusive in this invention. 

The desired compounds [I] of this invention can be used as a medicament either in the free form or in the form of 
a pharmaceutical^ acceptable salt. The pharmaceutical ly acceptable salt includes, for example, a salt with an inorganic 

so acid, such as hydrochloride, sulfate, or hydrobromide, and a salt with an organic acid, such as acetate, fumarate, 
oxalate, methanesulfonate, or maleate. Besides, when the compounds of this invention contain such a substituent as 
a carboxyl group, they may be in the form of a salt with a base, such as an alkali metal (e.g. sodium salt, potassium 
salt), or an alkaline earth metal (e.g. calcium salt). Thus, the compounds [I] and salts thereof of this invention are 
inclusive any internal salts, addition products, solvates, or hydrates. 

55 The compounds [I] or salts thereof may be administered orally or parenterally. The compounds can be administered 

in the form of a pharmaceutical preparation such as tablets, granules, capsules, powders, injections, and inhalants by 
a conventional method. 

The dosage of the compounds [I] or pharmaceutical ly acceptable salts thereof of this invention may vary depending 
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10 



15 



25 



35 



40 



45 



on the administration routes, the age, body weight and conditions of the patients, etc. but may be in the range of about 
0.001 to 10 mg/kg per day, preferably about 0.003 to 3 mg/kg per day. 

The compounds [I] and salts of this invention can be prepared by the following Processes [A] to [C]. 

[Process A] 

The compounds [I] can be prepared by reacting a compound of the formula [II]: 



[ii] 




wherein R 11 and R 21 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group, either one of R 31 and R 41 is a protected or unprotected hydroxy-substituted methyl group, and another one is 
20 a hydrogen atom, a lower alkyl group, or a protected or unprotected hydroxy-substituted methyl group, and X is a 
halogen atom, with a nitrogen-containing compound of the formula [III]: 



,R 5 



H-K [III] 
R 6 



wherein R 5 and R 6 are the same as defined above, and where R 11 and/or R 21 rarea protected hydroxy group and R 31 
and/or R 41 are a protected hydroxy-substituted methyl group.^optionally followed by removing protecting groups for 
30 the hydroxy groups, partially or wholly depending on the kinds ot the protecting group, and if necessary, re-protecting 
the hydroxy group(s) at 6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and further if 
necessary, protecting whole hydroxy groups or hydroxymethyl moieties. 



[Process B] 

Among the compounds [I] of this invention, the compounds of the formula [I 1 ]: 




wherein R 51 and R 61 combine together with the adjacent nitrogen atom to form a heterocyclic group having at least 
one oxo substituent, and other symbols are the same as defined above, 
so can be prepared by reacting a compound of the formula [IV]: 



55 



9 



EP 0 748 805 B1 



10 




[IV] 



wherein the symbols are the same as defined above, with a nitrogen-containing compound of the formula [V]: 



IS 



H-l< 



>52 



R 62 



20 wherein R 52 and R 62 combine together with the adjacent nitrogen atom to form a heterocyclic group having at least 
one halogen substituent, and where R 11 and/or R 21 are a protected hydroxy group and R 31 and/or R 41 are a protected 
hydroxy -substituted methyl group, optionally followed by removing protecting groups for the hydroxy groups, partially 
or wholly depending on the kinds of the protecting group, and if necessary, re-protecting the hydroxy group(s) at 6- 
and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and further if necessary, protecting whole 

25 hydroxy groups or hydroxymethyl moieties. 



[Process C] 



s- it? 



30 



Among the compoundS![l']rofcthisiHnyentioni the compounds of the formula [!"]: 



35 



40 




wherein R 53 and R 63 are the same or different and are each a hydrogen atom, a substituted or unsubstituted alkyl 
group, a substituted or unsubstituted phenyl group, or a protected or unprotected amino group, or both combine together 
with the adjacent nitrogen atom to form a heterocyclic group being optionally substituted and being stable to a reduction 
reaction, and other symbols are the same as defined above, 
can be prepared by subjecting a compound of the formula [VI]: 



50 



55 




[VI] 



wherein either one of R 7 and R 8 is a free or esterified carboxyl group, and another one is a hydrogen atom, a lower 
alkyl group, or a free or esterified carboxyl group, and other symbols are the same as defined above, or an internal 
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acid anhydride compound thereof to reduction, and where R 11 and/or R 21 are a protected hydroxy group, optionally 
followed by removing protecting groups for the hydroxy groups, and if necessary, re-protecting the hydroxy group(s) 
at 6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and further if necessary, protecting 
whole hydroxy groups or hydroxymethyl moieties. 
s These Processes A to C are carried out in the following matter. 

[Process A] 

The reaction of the compound [II] and the compound [111] is carried out in the presence of a base and a copper 
10 catalyst in an appropriate solvent. Suitable examples of the base are an alkali metal hydride and an alkali metal car- 
bonate, and the copper catalyst is preferably copper (I) iodide, copper (I) bromide, copper (II) bromide, copper (0) 
bronze, copper (II) oxide, and the like. The solvent is, for example, dimethylformamide, dimethyl sulfoxide, dimethyl- 
acetamide, toluene, xylene, etc. The reaction is preferably carried out at 80° to 1 60°C, more preferably at 1 20° to 1 50°C. 

is [Process B] 

The reaction of the compound [IV] and the halogeno-nitrogen containing compound [V] can be carried out in the 
presence or absence of an acid catalyst in an appropriate solvent. Suitable examples of the acid catalyst are hydrogen 
bromide, hydrogen chloride, acetic acid. The solvent is, for example, dimethylformamide, dimethyl sulfoxide, toluene, 
20 xylene, mesitylene, di-, tri- or tetra-chloroethane, etc. The reaction is preferably carried out at 80° to 160°C, more 
preferably at 110° to 150°C. 

[Process C] 

25 The reduction reaction of the compound [VI] or its internal acid anhydride compound can be carried out with an 

appropriate reducing agent in a solvent. The esterified carboxyl group in the compound [VI] may be any group which 
can be converted into a hydroxymethyl <group by the reduction, for example, a lower alkoxycarbonyl group. Suitable 
reducing agent may be selected-depending on the kinds of the R 7 and R 8 . For example, when the R 7 and R 8 are an u 
esterified carboxyl^groupiqthe^suitable.reducing agent is a metal hydride (e.g. lithium aluminum hydride, sodium bis A y4^*>$r&&&i\t 

30 (methoxyethoxy)aluminum hydride; sodium borohydride, etc., more preferably sodium borohydride. In the case of so- ""' -&v .-c 
dium borohydride, this reaction is preferably carried out in an appropriate solvent, for example, in a mixture of an ether «c 
(e.g. tetrahydrof uran, diethyl ether) and a lower alkanol, with heating. When the R 7 and/or R 8 are a free carboxyl group, 
the suitable reducing agent is lithium aluminum hydride. The internal acid anhydride compound of the compound [VI] 
is prepared by subjecting a compound [VI] wherein R 7 and R 8 are a free carboxyl group to an internal dehydration 

35 reaction, and the reduction of said internal acid anhydride compound can be carried out in the same manner as in the 
above reduction of the compound [VI] wherein R 7 and/or R 8 are a free carboxyl group. These reactions may be carried 
out in an appropriate solvent, for example, an ether (e.g. tetrahydrof uran, diethyl ether, dioxane) under cooling. 

In the above Processes A, B and C, where R 11 and/or R 21 are a protected hydroxy group and R 31 and/or R 41 are 
a protected hydroxy-substituted methyl group, the removal of the protecting groups from the product is carried out by 

40 a conventional method such as hydrolysis, treatment with an acid, or reduction, which is selected depending on the 
kinds of the protecting group. Besides, in the above Processes A, B and C, the protection of the hydroxy group(s) at 
6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions may be carried out by condensing with an 
anhydride or halide of a lower alkanoic acid or a cycloalkanoic acid, a lower alkyl halide having optionally a lower 
alkoxycarbonyl substituent, or a protected or unprotected carboxy-substituted lower alkyl sulfonate, which corresponds 

45 to the protecting group in R 1 and R 2 as well as in R 3 and R 4 , in a conventional manner. The reaction may preferably 
be carried out in the presence of a base (e.g. triethylamine, pyridine, dimethylaminopyridine, sodium hydride, hexam- 
ethylphosphoric triamide, etc.) in an appropriate solvent (e.g. methylene chloride, tetrahydrof uran, etc.) or without 
solvent. The protection may also be carried out by reacting each product with a protected or unprotected amino-sub- 
stituted lower alkylcarboxylic acid which corresponds to the protecting group in R 1 and R 2 as well as in R 3 and R 4 . 

so This reaction may be carried out in the presence of a condensation agent (e.g. dicyclohexylcarbodiimide, water-soluble 
carbodiimide derivatives) in an appropriate solvent (e.g. dimethylformamide, methylene chloride, chloroform). In this 
case, the hydroxymethyl moiety at 3-position is more sensitive to said reaction than the hydroxymethyl moiety at 2-po- 
sition, and hence, when the lower alkanoic acid anhydride or halide, or a lower alkyl halide is used in an amount of 
equimolar to one moie of the product, there is mainly obtained the desired product wherein only the hydroxymethyl 

55 moiety at 3-position is protected, and when the former is used in an amount of two or more moles to one mole of the 
latter, there is obtained the product wherein both groups at 2-position and 3-position are protected. The protecting 
group for the carboxyl group and/or amino group includes any conventional protecting group for carboxyl group and/ 
or amino group, and those protecting groups may also be removed by a conventional method. 
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The desired compounds [I] of this invention obtained by the above processes may be converted into other desired 
compounds [I] by mutual conversion. Such a mutual conversion reaction may be selected so as to make fit each 
compound depending on the kinds of the substituents of the compounds. For example, it may be carried out as follows. 

The compounds [I -a] can be prepared by reacting a compound of the formula [I] wherein the corresponding R 5 is 
s a hydrogen atom and R 6 is an amino group (hereinafter, this compound is referred to as "compound [l-b]°) or a salt 
thereof, with a carboxylic acid compound of the formula [VII]: 



10 



15 



20 



25 



[VII] 



or a salt thereof, wherein the symbols are the same as defined above. 

Besides, the compound [l-a] wherein R 91 is a hydroxy group can be prepared by reacting a compound [l-b] or a 
salt thereof, with an acid anhydride compound of the formula [VIII]: 



[VIII] 




l< ■> , a -wherein the symbols are the same as defined above. j » .«» * v >. 

&:-:H~<* ^Wjscrf-fc** ^The'above reactions can preferably be carried out in an appropriate solvent (e.g. a lower.alkanol, ^ethylene, glycol, * 
j? fry 30 " & dioxane, toluene, etc.) at 100 - 140°C. * tr 4 

isi The starting compounds [II] used in this invention are novel compounds and are prepared, for example, by treating 

a benzaldehyde compound of the formula [IX]: 



35 



R" vV CHO 

.XT 



[IXJ 



40 wherein the symbols are the same as defined above, with a halogen (e.g. bromine), reacting the resulting 6-haloge- 
nobenzaldehyde with methyl orthoformate in the presence of an acid catalyst (e.g. strongly acidic resin, etc.), reacting 
the product with an aldehyde compound of the formula [X]: 



45 



50 



CHO 



[X] 



wherein X is the same as defined above, in the presence of a base (e.g. n-butyllithium, etc.), condensing the resulting 
compound with an olefin compound of the formula [XI]: 



55 



R 71 HC=CHR 81 



[XI] 
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wherein either one of the R 71 and R 81 is an esterified carboxyl group, and another one is a hydrogen atom, a lower 
alkyl group or an esterified carboxyl group, to give a compound of the formula [XII]: 




[XII] 



wherein the symbols are the same as defined above, and then reducing this product with a reducing agent (e.g. an 
alkali metal borohydride, sodium bis(methoxyethoxy)aluminum hydride, etc.). 

Alternatively, the starting compounds [II] may also be prepared by using a compound of the formula [XIII]: 



CHO 




[XIII] 



instead of the compound [X] in the above process to give a compound of the formula [XIV]: 




[XIV] 



wherein the symbols are the same as defined above, oxidizing this product with an oxidizing agent (e.g. meta-chlo- 
roperbenzoic acid, hydrogen peroxide, potassium peroxymonosulfate (2KHS0 5 -KHS0 4 -K 2 S04), etc.) to give a com- 
pound of the formula [XV]: 




[XV] 



I 

o 

wherein the symbols are the same as defined above, treating this product with a halogenatlng agent (e.g. phosphorus 
oxychloride, phosphorus oxybromide, etc.) to give a compound of the formula [XII], and then reducing this product with 
a reducing agent (e.g. an alkali metal borohydride, sodium bis(methoxyethoxy)aluminum hydride, etc.). 

Moreover, the compound of the formula [XIV] wherein R 71 is an esterified carboxyl group and R 81 is a hydrogen 
atom may be prepared by reacting a compound [XIII] with a protected acrylic acid, wherein the carboxyl group is 
protected by a conventional protecting group (e.g. tert-butyl group, benzyl group, etc.), optionally followed by removing 
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the protecting group for the carboxyl group by a conventional method to give a compound of the formula: 



5 




COOH 



reacting this product with a benzaldehyde of the formula [IX] and acetic anhydride in the presence of sodium acetate 
10 (or sulfur trioxide in the presence of N,N-dimethylformamide) to give a compound of the formula [XVI]: 



15 




[XVI] 



wherein the symbols are the same as defined above, subjecting the compound of naphthalene to a reaction with an 

acid catalyst (e.g. a mixture of acetic acid-hydrochloric acid or aluminum chloride), and finally esterifying the carboxyl 

group at 3-position of the naphthalene ring by a conventional method. 
25 The starting compound [IV] used in this invention may be prepared, for example, by reducing a compound of the 

formula [XIV] with a reducing agent (e.g. sodium bis(methoxyethoxy)aluminum hydride), protecting the hydroxy group 
. of the resulting 2, 3-b is (hydroxy methyl) compound, oxidizing the resulting compound with an oxidizing agent (e.g.. meta- * ;vi 

chloroperb'enzoic acid), and if desired, removing the protecting group of the hydroxy group in the product. , ^ - w * 
^%V?7£:l»he intermediate compounds [VI] are also novel compounds and can be prepared by reacting;the compound [X;ll{ J^JCl 
30 ' with the nitrogen-containing compound [III] in the same manner as in the reaction of the compound [II] and the conv 
& pound [III] described hereinabove. The compound [VI] may also be prepared by reacting the compound [XV] with the 

halogeno-nitrogen-containing compound [V] in the same manner as in the reaction of the compound [IV] with the 

halogeno-nitrogen-containing compound [V]. 

In the present specification and claims, the alkyl group includes a straight chain or branched chain alkyl group 
35 having 1 to 16 carbon atoms, preferably ones having 1 to 8 carbon atoms. The lower alkyl group and the lower alkoxy 

group include a straight chain or branched chain alkyl or alkoxy group having 1 to 6 carbon atoms, preferably ones 

having 1 to 4 carbon atoms, respectively. The lower alkenyl group, the lower alkynyl group, the lower alkylenedioxy 

group and the lower alkanoyl group include a straight chain or branched chain ones having 2 to 7 carbon atoms, 

preferably ones having 2 to 5 carbon atoms, respectively. The cycloalkyl group includes ones having 3 to 8 carbon 
40 atoms, preferably 3 to 6 carbon atoms. The halogen atom is chlorine atom, bromine atom, fluorine atom, or iodine atom. 

The present invention is illustrated in detail by the following Examples and Reference Examples, but should not 

be construed to be limited thereto. Besides, the compounds [I] of the present invention prepared by the above mentioned 

Processes or by modified processes thereof are exemplified in the following Tables 1 to 14. 

45 



50 



55 
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B1 



R> 
R 2 



Ex. 
No. 


R' 


R2 


R3 


R 4 


-NR 5 R« 


Physical 
properties 


1 


-OC 2 H 5 


— OC2H5 


-CH 2 0- 
COCH3 


-CH 2 0- 
COCH3 




M.p. 90-93°C 


2 


-OCH 3 


-OCH3 


-CH 2 0- 
COCH3 


-CH 2 0- 
COCHj 


To 


M.p. 18I-184°C 


3 


-OCH 3 




. i, 

-CH 2 <6- 


-CH 2 Q- 
COCH3 




M.p.81-84°C 


4 


— OC2H5 


— OC2H5 


-CH 2 OH 


-CH 2 OH 




M.p. 131-134°C 


5 


-OCH3 


-0CH3 


-CH 2 OH 


-CH 2 OH 




M.p.248-251°C 
(decomposed) 



T a ble 1 
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Table 2 (No. I) 




Ex. No. 


-NR 5 R 6 


Physical properties 


6 


xo 


M.p. 158-165°C 
(decomposed) 


7* 


i 

NH(CH 2 ) 2 -N^ 


M.p. >220 e C 


•A 'D 

8 


COOC(CH 3 ) 3 


M.p. 190-193°C 


9 


CO— N 0 


M.p. 183-186°C 


j 10* 


NH(CH 2 ) 3 -N^J0 


M.p. >220°C 



*: Hydrochloride 
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Table 2 (No. 2) 



Ex. No. 


-NR 5 R 6 


Physical properties 


11* 


NH(CH 2 ) 3 NH-^^ 


M.p. >220°C 


19* 


NH(CH 2 ) 2 -l/^ 


M.p. 180-187°C 
(decomposed) 


13* 


nhch ^^C n 


M.p. >220°C 


14* 


NHCH 2 -^J> 


Mo 190-200°C 
(decomposed) 


15* 


NHCH 2 -^ 


M.p. I85-192°C 
(decomposed) 



*: Hydrochloride 
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Tat>l?2(Np.3) 



Ex. No. 


-NR5R6 


Physical properties 


16* 


1 

N 


M.p. 247-249°C 
(decomposed) 


17* 




M.p. 193-195°C 
(decomposed) 


18* 


\?J .... 


Mp.214-217°C 
(decomposed) 

.... • ; : ; 


to 


Yin 

\ — / * 


U n 1 £Q 1 *7 I Oi^» 

IVl.p. lOo-l / 1 C 


20 ! 


CON[(CH 2 ) 2 OSi(CH 3 ) 2 C(CH 3 ) 3 h 


M.p. 58-61°C 



*: Hydrochloride 
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Table 2 (Np. 4) 



Ex. No. 


-NR 5 R 6 


Physical properties 








0 I 


CO-N N— (CH 2 ) 2 OSi(CH 3 ) 2 C<CH 3 ) 3 


m n iri7 1 1 n 0 !^ 


22 


Up 

OCH 2 OCH 3 


M.p. 99-102°C 






M.p. 175-178°C 
(decomposed) 


24* 


0(CH 2 ) 2 -N^O 


M.p. 201-203°C 

\\J\*\*\Jl 1 1 UvdvU ) 








25* 


T. /=N 

0CHa — \J 


M.p. 97-99°C 



*: Hydrochloride 
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Table 2 (No, a 



Ex. No. 


-NR 5 R 6 


Physical properties 


26 


I 


M.p. 197-199°C 


27 


i 

CHj 


M.p. 114-116°C 


28 


I 

XJ 

CH 3 CH 2 '^ N ^ 


M.p. 19I-193°C 


. *- *• 

29 " 

4 


: ■ V ^ | 

CH 3 


M.p. 66-69°C 


30 


I 

u 


M.p. 166-168°C 
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Table 2 (No. 6) 



Ex. No. 


-NR5R6 


Physical properties 


31 


J T 

CHj-^^CHj 


M.p. 158-16PC 


32 


^XH 2 CH 3 


M.p. 154-I57°C 


33 




M.p. 200-202°C 
(decomposed) 


34 


C(CH 3 ) 3 


M.p. 246-249°C 


35* 


— N V — h N 


M.p. 256-259°C 
(decomposed): 


36* 


-H-o 


M.p. 151-153°C 
(decomposed) 


37* 


— N v— N 1 


M.p. >250°C 


38 




M.p. 275-278°C 
(decomposed) 


39 


TO 


M.p. 243-246°C 
(decomposed) 


40 




M.p. 132-135°C 



*: Hydrochloride 
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Table 2 (NO- 7) 



Ex. No. 


-NR 5 R 6 


Physical properties 


41 




M.p. 7I-74°C 


42 




M.p. 173-175°C 


43 




M.p. 245-248°C 
(decomposed) 


44 


XO ■ . 


■-■ M.p. (52-154% 

i : : v 

~y . " ■ . ■ 


45 


h 3 c r 


M.p. 168-171°C 
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Ta ble 2 (No. g) 



Ex. No. 


-NR 5 R 6 


Physical properties 


46 


Co 

0 


M.p. 113-U5°C 


47 




M.p.20l-203°C 


48* 


/ 

tr- \ N-N 


M.p.212-215°C 
(decomposed) 


AO* 


N-k" N-n' 


M.p. 172-l75°C 
(decomposed) 


50* 


N-N 

C N -t>° 


M.p. >250°C 



*: Hydrochloride 
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Table 2 (No. 9) 



Ex. No. 


-NR5R6 


Physical properties 


51* 




M.p. 162-164°C 
(decomposed) 


52* 




M.p. >250°C 


53* 

3 **■ *.' 


N-*, N-N 

V"- 


M.p. >250°C 


!'•■ 
• 54 




M.p. 201-203°C 


55 


H 


M.p. 265-268°C 


56 




M.p. 51-54°C 


57 




M.p. 2 10-21 2°C 



*: Hydrochloride 
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Table 3 




Ex. 
No. 


Ri 


R2 


R3 


R* 


-NR 5 R 6 


Physical 
properties 


58* 


-OC 2 H 5 


-OCH 3 


-CH 2 OH 


-CH 2 OH 


N-N 
<f JW_>=0 


M.p.215-218°C 
(decomposed) 


59* 


H 


H 


-CH 2 OH 


-CH 2 OH 




M.p. 242-243°C 
(decomposed) 


60 


H 


H 


-CH 2 OH 


-CH 2 OH 


°*00 


M.p. 239-240°C 
(decomposed) 



*: Hydrochloride 
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Table 4 




Ex. No. 


-NR5R6 


Physical properties 


61* 


/T\ , N_N v 


M.p.212-213°C 
(decomposed) 


62 


°O0 


M.p. 172-173°C 



'*: tfydroctiloride 



Tat>le5 





H)C °XX 






H 3 ccr^^ 


R 


Ex. No. 


-NR5R6 


Physical properties 


63 j 




M.p. 142-143°C 
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T able 6 (No. l) 



R'. 
R 2 



Ex. 
No. 


Ri 


R2 


-NR5R6 


Physical 
properties 


64 


-OCH 3 


-OCH3 


-NH 2 


M.p. 99-l03°C 


65 


-OCHj 


-OCH3 


-N OH 

w 


M.p. 90-93°C 


66 


-OCH3 


-OCH3 




M.p. >230°C 


67* 


-■ J * 4 . f ' ... ' ' 
t, 

-OCHj 


-OCH3 


NH(CH 2 ) 3 -N V; Jj 


M.p. >220°C 


68 


-OC 2 H 5 


-OC 2 H 5 


CH 3 


M.p. >230 a C 


69 


-OCH3 


-OCH3 


NH(CH 2 ) 2 -N^JD 


M.p. 150-I58°C 
(decomposed) 


70 


-OCH3 


-OCH3 


u 


M.p. 205-208°C 



*: Hydrochloride 
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Table 6 (No. 2) 



Ex. 
No. 


Ri 


R 2 | -NR5R6 


Physical 
Dro Deities 


71 


-OC 2 H 5 


-OC 2 H 5 




M.p. 195-196°C 


72 


-OC 2 H 5 


-OC 2 H 5 




M.p. 172-175°C 


73 


-OCH 3 


-OCH3 


0(CH 2 ) 2 OH 


M.p. 1UU-1I0 C 
(decomposed) 


74 


-OCH 3 


-OCH3 


H CH 2 CH 2 OH 
- N ' CH-CH 2 OH 


M.p. 204-207°C 


75 


-OCH3 


-OCH3 


OCH 2 OCH 3 


M.p. 183-185°C : 

V. 


76 


-OCH3 




0CH3 


M.p. >220°C 


77 


-OCH3 


-0CH3 


1 


M.p. 68-70°C 


78 


-OCH3 


-0CH3 




M.p. 204-206°C 


79 


-OCH3 


-0CH3 




M.p. I95-196°C 


80 


-OCH3 


-0CH3 


TO 


M.p. 205-207°C 
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Table 7 (No. \) 




Ex. No. 


-NR 5 R6 


Physical properties 


81 




1 M.p. 75-78°C 


82 


Co 

OH 


M.p. 90-94°C 


83 


CH-CH 3 r 

ch 2 ch 2 ch 2 6h 


7^"M.p. 57-6 1°C 


84 


-n n ,ch 2 ch 2 ch 2 oh 

5 


M.p. 156-158°C 
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Table 7 (No. 2) 



Ex. No. 


-NR 5 R 6 


Physical properties 


85 


I 

OH 


M.p. 160-170°C 


86 


0 

Op 

OH 


M.p. 138-140°C 


87 


I 

xpo 

COOH 


M.p. >250°C 


88 


CON(CH 2 CH 2 OH) 2 


; . M.p. 65-68°C 


89 


CO-N^N-<CH 2 ) 2 OH 


M.p. 150-153°C 



30 
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Table 8 (No. I) 



5 






H 3 CO^^Sp 


R 3 
R 4 




10 












15 


Ex. 
-No. 




R< 


-NR 5 R 6 


Physical 
properties 


20 


90 


-CH 2 OH 


-CH 2 OCOCH 2 NH- 
COOC(CH 3 ) 3 




M.p. 120-122°C 


25 


91 

I- 


-CH 2 OCOCH 2 NH- 
COOC(CH 3 ) 3 


-CH 2 OH 




M.p. 136-138°C 


30 f 


92 : 


^CH 2 OCOCH 2 NH- 
COOC(CH 3 ) 3 


-CH 2 OCOCH 2 NH- 
COOC(CH 3 ) 3 


XO 


Oily product 


35 


93* 


-CH 2 OCOCH 2 NH 2 


-CH 2 OH 


to 


M.p. 126-128°C 
(decomposed) 


40 


94* 


-CH 2 OH 


-CH 2 OCOCH 2 NH 2 


to 


M.p. 146-149°C 
(decomposed) 



*: Hydrochloride 



50 
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Table 8 (No. 2) 



s 


Ex. 
No. 


R3 


R 4 


-NR5R 6 


Physical 
properties 


10 


95** 


-CH 2 OCOCH 2 NH 2 


-CH 2 OCOCH 2 NH 2 


TO 


M.p. 165-168°C 
(decomposed) 


15 


96 


-CH 2 OH 


-CH 2 OCH 2 COOC 2 H 5 




M.p. 190-192°C 


20 


97 


-CH 2 OCH 2 COOC 2 H 5 


-CH 2 OH 




M.p. 124-126°C 


25 


98 


/ — \ 

- CH 2 OCH 2 CO-N s N- CH 3 


-CH 2 OH 


to 


M.p. 100-102°C 


i ■ -. 
i ... ■ i 
! --- i 
30 


99**', 


-CH 2 OH 


-CH 2 OH 


N 
H 


M.p.>250°C 



**: Dihydrochloride 

35 



40 



45 



50 
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Table 9 







Y^OH 
Js^OH 






K ^R 5 
< R . 


Ex. No. 


-NR5R6 


Physical properties 


100* 


/ — >i 


M.p. 231-232°C 
(decomposed) 


101* 




M.p. 200-203°C 
(decomposed) 


102 




M.p. 100-103°C 


103* 


-rQ-0 


M.p. >250°C 



. *: Hydrochloride 
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Table IQ 




Ex. No. 


R' 


R2 


-NR*R6 


Physical properties 


104* 


-OCH 3 


-OC 2 H 5 


N-N 


M.p.211-2I5°C 
\ uecomposea ; 


105* 


-OC 2 H 5 


-OC : H 5 

>. 




M.p. 207-2 1 1°C 
(decomposed) 


106* 


-OCH3 


-OCH3 


0 

Q 

N(CHj) 2 


M.p. 200-202°C 
(decomposed) 


107* 


-OCH3 


-OCHj 


^nVt 0 '" 3 


M.p. 252-255°C 
(decomposed) 


108 


-OCH3 


-OCHj 


OH 


M.p. >250°C 


109 


-OCH3 


-OCH3 


-NHNHCOCH3 


M.p. 154-156°C 



*: Hydrochloride 
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Tafrlell 




Ex. No. 


R3 


R 4 


-NR5R6 


Physical properties 


110 


-CH 3 


-CH 2 OH 




M.p. 235-238°C 


111 


-CH 3 


-CH 2 OH 


1 

iJ 

V 

CH 3 


M.p. 189-190°C 


112 


H 


-CH 2 OH 




» v ; . 

'■ ' v 

M;p.224-22^°C'' 


113 


H 


-CH 2 OH 


CH 3 


M.p. 117-120°C 


114* 


H 


-CH 2 OH 


\ / 


M.p. 18I-183°C 
(decomposed) 



*: Hydrochloride 
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Table \2 




Ex. No. 


R> 


R2 


Physical properties 


1 15* 




-OCH 3 


M.p. 219-221°C 
(decomposed) 


116* 


-OH 


-OCH 3 


M.p.>270°C ; 


117* 




-OCH 3 


' M.p! 215-217°C 
(decomposed) 


118* 


-OCH(CH 3 ) 2 


-OCH 3 


M.p. 2O3-206°C 
(decomposed) 


119* 


-0(CH 2 ) 3 CH 3 


-OCH 3 


M.p. 198-201°C 
(decomposed) 


120* 


-0(CH 2 ) 7 CH 3 


-OCH 3 


M.p. 190-193°C 
(decomposed) 


121 


-OCH 3 


-OCH 3 


M.p. 269-270°C 


122 


-OC 2 H 5 


-OC 2 H 5 


M.p. 222°C 


123*** 


-OC 2 H 5 


-OC 2 H 5 


M.p. 141°C 



*: Hydrochloride 
***: Dihydrate 
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Ex. No. 


R> 


R2 


R3 


R 4 


Physical 
properties 


1 24* 


-OCH3 


-OCH3 


-CH 2 OH 


H 


M.p. >250°C 



■ r 



Hydrochloride 



Mr . 
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Table 14 



5 




L2H5U >r 


I l_/ M 


10 




u 

N 


R 6 


15 


Ex. No. 


-NR5R6 


Physical properties 


20 


125* 


1 

XT /*\ 

n- n Y° 


M.p. 197-201°C 
(decomposed) 


25 


126 


I 


M.p. 203-204 6 C 


30 








127 




M.p. 223-225°C 


35 












H ' lC tTji 




40 


128 | 


M.p. 220-22 l°C 



*: Hydrochloride 



Example 1 

so A suspension of 1 -(4-pyridyl)-2 t 3-bis(acetoxymethyl)-6,7-diethoxynaphthalene N-oxide (3.5 g) and 1 -chloroisoqui- 

noline (1 .26 g) in mesitylene (30 ml) is heated with stirring at 1 50-160°C. After the reaction is complete, the mixture is 
concentrated under reduced pressure to remove the solvent, and methylene chloride and an aqueous sodium hydrogen 
carbonate solution are added to the resulting residue. The methylene chloride layer is separated, washed, dried, and 
concentrated under reduced pressure to remove the solvent. The residue is purified by silica gel column chromatog- 

55 raphy (solvent; chloroformiacetone = 30:1) to give 1 -[2-(1 -oxo-1 ^-dihydroisoquinolin^-ylJ-^pyridyll^.S-bisface- 
toxymethyl)-6,7-diethoxynaphthalene (1.85 g) which is listed in Table 1. 
M.p. 90-93°C 
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Example 2 

To a suspension of 1-(4-pyridyl)-2 l 3-bis(acetoxymethyl)-6 ( 7-dimethoxynaphthalene N-oxide (2.13 g) and 2-chlo- 
roquinoline (1 .64 g) in dimethylformamide (5 ml) is poured several drops of a solution of hydrogen chloride in dioxane, 

s and the mixture is heated with stirring at 120-130*0. After the reaction is complete, the mixture is concentrated under 
reduced pressure to remove the solvent, and methylene chloride and an aqueous sodium hydrogen carbonate solution 
are added to the resulting residue. The methylene chloride layer is separated, washed, dried, and concentrated under 
reduced pressure to remove the solvent. To the residue are added pyridine (5 ml) and acetic anhydride (1.0 ml) under 
ice-cooling, and the mixture is stirred at room temperature for two hours. After the reaction is complete, the mixture is 

10 concentrated under reduced pressure to remove the solvent, and to the residue are added ethyl acetate and water. 
The ethyl acetate layer is separated, washed, dried and concentrated under reduced pressure. The residue is purified 
by silica gel column chromatography (solvent; chloroform :acetone = 5: 1 ) to give 1 -[2-(2-oxo-1 ,2-dihydroquinolin-1 -yl)- 

4- pyridyl]-2,3-bis(acetoxymethyl)-6,7-dimethoxynaphthalene (1.20 g) which is listed in Table 1. 

M.p. 181-1 84°C 

is 

Example 3 

To a suspension of 1-(4-pyridyl)-2 l 3-bis(acetoxymethyl)-6 J 7-dimethoxynaphthalene N-oxide (3.5 g) and 2-chloro- 

5- nitropyridine (1 3.0 g) in xylene (30 ml) is added several drops of a solution of hydrogen bromide in acetic acid, and 
20 the mixture is heated with stirring at 140-150°C. After the reaction is complete, the mixture is concentrated under 

reduced pressure to remove the solvent, and chloroform and an aqueous sodium hydrogen carbonate solution are 
added to the resulting residue. The chloroform layer is separated, washed, dried, and concentrated under reduced 
pressure to remove the solvent. The residue is purified by silica gel column chromatography (solvent; chloroform: 
acetone = 50:1) to give 1-{2-[2-oxo-1,2-dihydro-2-nitropyridin-1^ 
25 naphthalene (1 .83 g) which is listed in Table 1 . 
M.p. 81-84°C 

Example 4 

30 To a solution of 1-[2-(1-oxo-1,2-dihydrois6quinolin-2-y^ 

lene (1 .84 g) in methanol (50 ml) is added sodium methoxide (0.52 g) under ice-cooling. The mixture is stirred at room 
temperature for 2.5 hours. To the mixture is added sodium methoxide (0.17 g) under ice-cooling, and the mixture is 
stirred at room temperature for one hour. Acetic acid (0.74 mi) is added to the reaction mixture under ice-cooling, and 
the mixture is concentrated under reduced pressure to remove the solvent. To the residue are added methylene chloride 

35 and an aqueous sodium hydrogen carbonate solution, and the methylene chloride layer is separated, washed, dried 
and concentrated under reduced pressure to remove the solvent. The residue is purified by silica gel column chroma- 
tography (solvent; chloroform :ethanol = 25:1) to give 1-[2-(1-oxo-1,2-dihydroisoquinolin-2-yl)-4-pyridyl]-2,3-bis-(hy- 
droxymethyl)-6,7-diethoxynaphthalene (0.95 g) which is listed in Table 1. 
M.p. 131-134°C 

40 

Example 5 

To a solution of 1 -{2-[2-oxo-1 ,2-dihydro-5-nitropyridin-1 -yl]-4-pyridyl}-2,3-bis(acetoxymethyl)-6,7-dimethoxynaph- 
thalene (1.83 g) in methanol (50 ml) is added sodium methoxide (0.72 g) under ice-cooling. The mixture is stirred at 
45 room temperature for one hour. To the mixture is added acetic acid (0.8 ml) under ice-cooling, and the mixture is 
concentrated under reduced pressure to remove the solvent. To the residue are added chloroform and an aqueous 
sodium hydrogen carbonate solution, and the chloroform layer is separated, washed, dried and concentrated under 
reduced pressure to remove the solvent. The residue is purified by silica gel column chromatography (solvent; chlo- 
roform:acetone = 3:1 ), and crystallized from ethyl acetate to give 1 -{2-[2-oxo-1 ,2-dihydro-5-nitropyridin-1 -yl]-4-pyridyl}- 
50 2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (0.81 g) which is listed in Table 1. 
M.p. 248-251 °C (decomposed) 

Example 6 

55 (1 ) To a suspension of 1-(2-bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene (15.0 g) in tet- 

rahydrofuran (150 ml) is added sodium borohydride (6.16 g), and the mixture is refluxed. To the mixture is added 
a mixture of methanol (60 ml) and tetrahydrof uran (60 ml) under reflux over a period of five hours. After the reaction 
is complete, the mixture is concentrated under reduced pressure to remove the solvent, and methyl chloride are 
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an aqueous sodium hydrogen carbonate solution are added to the residue. The methylene chloride layer is sep- 
arated, washed, dried and concentrated under reduced pressure to remove the solvent. The residue is crystallized 
from isopropyl ether to give 1-(2-bromo-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (11.86 g). 
M.p. 177-179°C 

s (2) A solution of 2-hydroxyquinoxaline (2.92 g) in dimethylformamide (20 ml) is cooled with ice under nitrogen 

atmosphere, and thereto is added 60 % sodium hydride (0.78 g). The mixture is stirred at room temperature for 
15 minutes, and thereto is added copper (I) iodide (4.19 g). The mixture is stirred at 120°C for 15 minutes, and 
cooled to room temperature. To the mixture is added 1-(2-bromo-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethox- 
ynaphthalene (2.02 g), and the mixture is stirred at 120°C for five hours. After the reaction is complete, to the 

10 mixture are added ethyl acetate and aqueous ammonia, and the ethyl acetate layer is collected. The ethyl acetate 

layer is filtered, washed, dried, and concentrated under reduced pressure to remove the solvent. The residue is 
purified by silica gel column chromatography (solvent; chloroform :methanol = 20:1) to give 1 -[2-(2-oxo-1 ,2-dihyd- 
roquinoxalin-1-yl)-4-pyridyl]-2,3-bis-(hydroxymethyl)-6,7-dimethoxynaphthalene (450 mg), which is listed in Table 
2. 

is Mp. 158-1 65°C (decomposed) 

Example 7 

A solution of 2-hydroxy-4-[2-(1-piperidino)ethyl]aminoquinoline(3.26 g) in dimethylformamide (10 ml) is cooled with 

20 jce under nitrogen atmosphere. To the mixture is added 60 % sodium hydride (0.48 g), and the mixture is stirred at 
room temperature for 15 minutes. To the mixture is added copper (I) iodide (2.29 g), and the mixture is stirred at 120°C 
for 30 minutes. The mixture is cooled to room temperature, and thereto is added 1-(2-bromo-4-pyridyl)-2,3-bis(hy- 
droxymethyl)-6,7-dimethoxynaphthalene (2.43 g), and the mixture is stirred at 1 20°C for five hours. After the reaction 
is complete, to the mixture are added ethyl acetate and aqueous ammonia, and the ethyl acetate layer is collected. 

25 The ethyl acetate layer is filtered, washed, dried, and concentrated under reduced pressure to remove the solvent. 
The residue is purified by silica gel column chromatography (solvent; chloroform:methanol = 6:1), and thereto is added 

; several drops of a solution of hydrogen chloride in dioxane to crystallize. The precipitated crystals are. washed; and 
dried to give 1 -{2-[2-oxo-4-[2-(1 -piperidino)ethyl]amino-1 ,2-dihydroquinolin-1 -yl]-4-pyridyl}-2,3-bis(hydroxymethyl)- 
6,7-dimethoxynaphthalene hydrochloride (210 mg), which is listed in Table 2. 

30 M.p. >220°C £ V:>\* v 

Examples 8-57 

1-(2-Bromo-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene and the corresponding nitrogen-con- 
35 taining compounds [III] are treated in the same manner as in Example 6-(2) or Example 7 to give the compounds as 
listed in Table 2. 

Example 58 

40 (1)1 -(2-Bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxy-naphthalene is treated in the same man- 

ner as in Example 6-(1) to give 1-(2-bromo-4-pyridyl)-2,3-bis(hydroxymethyl)-6-ethoxy-7-methoxynaphthalene. 
M.p. 156-1 57°C 

(2) The above product and the corresponding nitrogen-containing compound [III] are treated in the same manner 
as in Example 7 to give 1-{2-{4-(3-pyridyl)-1 (2H)-phthalazinon-2-yl}pyridin-4-yl]-2,3-bis(hydroxymethyl)-6-ethoxy- 
45 7-methoxynaphthalene hydrochloride, which is listed in Table 3. 

M.p. 215-218°C (decomposed) 
Sulfate: 

M.p. >250°C 
Methanesulfonate: 
50 M.p. 205-21 5°C (decomposed) 

Examples 59-60 

(1) 1-(2-Bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)naphthalene is treated in the same manner as in Example 6- 
55 (1 ) to give 1 -(2-bromo-4-pyridyl)-2, 3-bis-(hydroxymethyl)naphthalene. 

M.p. 108-109°C 

(2) The above product and the corresponding nitrogen-containing compounds [III] are treated in the same manner 
as in Example 6-(2) or Example 7 to give the compounds as listed in Table 3. 
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Examples 61 -62 

(1) 1-(2-Bromo-5-pyridyl)-2,3-bis(methoxycail3ony^ is treated in the same manner as 
in Example 6-(1) to give 1-(2-bromo-5-pyridyl)-2,3-bis(hydroxymethyl)^7-dimethoxynaphthalene. 

M.p. 185-186°C (decomposed) 

(2) The above product and the corresponding nitrogen-containing compounds [111] are treated in the same manner 
as in Example 6-(2) or Example 7 to give the compounds as listed in Table 4. 

Example 63 

(1) To a suspension of 1 -(2-bromo-6-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene (71 5 mg) in tet- 
rahydroturan (20 ml) is added lithium borohydride (174 mg), and the mixture is refluxed. To the mixture is added 
dropwise a mixture of methanol (2.2 ml) and tetrahydrofuran (10 ml) under reflux over a period of two hours. After 
the reaction is complete, the mixture is concentrated under reduced pressure to remove the solvent, and ethyl 
acetate and water are added to the residue. The ethyl acetate layer is separated, washed, dried, and concentrated 
under reduced pressure to remove the solvent. The residue is purified by silica gel column chromatography (sol- 
vent; chloroform:methanol = 15:1) to give 1-(2-bromo-6-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphtha- 
lene (505 mg). 

M.p. 107-108°C 

(2) 1-(2-Bromo-6-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene and the corresponding nitrogen-con- 
taining compound [III] are treated in the same manner as in Example 6-(2) to give 1 -[2-(2-oxo-1 ,2-dihydroquinolin- 
l-yOpyridin-e-yO^.S-bisfhydroxymethyO-SJ-dimethoxynaphthalene, which is listed in Table 5. 

M.p. 142-143°C 

Example 64 

^l-^rBromo^pyridylJ^.S-bisJhydroxymethylJ-ej-dimethoxynaphthalene and potassium phthalimide are treated,^ 
.in the same manner as in Example 6-(2) to give 1-(2-amino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphtha-^^ 
lene which is a hydrolysis product of 1-(2-phthalimide-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalenef';5 
and listed in Table 6. 
M.p. 99-1 03°C 

Example 65 

1 -(2-Bromo-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene and 2-oxobenzoxazolidine are treated 
in the same manner as Example 6-(2) to give 1 -[2-(2-hydroxyphenyl)amino-4-pyridyl)-2,3-bls (hydroxy methyl) - 
6,7-dimethoxynaphthalene which is a hydrolysis product of 1-[2-(2-oxobenzoxazolidin-3-yl)-4-pyridyl]-2,3-bis(hy- 
droxymethyl)-6,7-dimethoxynaphthalene and listed in Table 6. 
M.p. 90-93°C 

Example 66 

(1) To a suspension of 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene N-oxide (1.99 g) in tol- 
uene (1 0 ml) is added 2-chloroquinoline (3.27 g). To the mixture is added five drops of a 30 % solution of hydrogen 
bromide in acetic acid, and the mixture is refluxed for 15 hours. After the mixture is concentrated under reduced 
pressure to remove the solvent, water and methylene chloride are added to the residue. The pH value e of the 
mixture is adjusted to pH 8 with an aqueous sodium hydrogen carbonate solution. The mixture is extracted with 
methylene chloride, and the extract is washed, dried and concentrated under reduced pressure to remove the 
solvent. The residue is purified by silica gel column chromatography (solvent; chloroform :acetone = 4:1) to give 
1 -[2-(2-oxo-1 ,2-dihydroquinolin-1 -yl)-4-pyridyl]-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene (2.60 g). 

M.p. >230°C 

(2) To a suspension of 1-[2-(2-oxo-1,2-dihydrc)quinolin-1-yl)-4-pyridyl]-2,3-bis(methoxycarbonyl)-6,7-dimethoxy- 
naphthalene (200 mg) in tetrahydrofuran is added sodium borohydride (36 mg), and the mixture is refluxed. To the 
mixture is added methanol (0.3 ml) under reflux over a period of one hour. The mixture is cooled to room temper- 
ature, and thereto is added sodium borohydride (36 mg). To the mixture is added methanol (0.3 ml) under reflux 
over a period of one hour. After the reaction is complete, methylene chloride and diluted hydrochloric acid are 
added to the mixture. The methylene chloride layer is separated, washed, dried and concentrated under reduced 
pressure to remove the solvent. The residue is purified by silica gel column chromatography (solvent; chloroform: 
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methanol = 20:1) to give H2-(2^xo-1 ,2-dihydroquinolM 
naphthalene (90 mg), which is listed in Table 6. 

M.p. >230°C (recrystallized from ethyl acetate) 

Example 67 

(1) 1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7«dimethoxynaphthalene Noxide and 4-[3-(1 -imidazolyl)propyl]ami- 
no-2-chloroquinoline are treated in the same manner as in Example 66-(1) to give 1 -{2-[2-oxo-4-[3-(1 -imidazolyl)- 
propyl]amino-1 ,2-dihydroquinolin-1 -y l]-4-pyridy I }-2 > 3-bis(methoxycarbonyl)-6 t 7-dimethoxy naphthalene which is 
listed in Table 15. 

M.p. 142-148°C 

(2) To a suspension of the above product (2.2 g) in tetrahydrofuran is added sodium borohydride (640 mg), and 
the mixture is refluxed. To the mixture is added dropwise a mixture of methanol (5.4 ml) and tetrahydrofuran (6 
ml) under reflux over a period of two hours. The mixture is cooled to room temperature, and thereto is added 
sodium borohydride (400 mg). To the mixture is added dropwise methanol (3.4 m!) under reflux over a period of 
0.5 hour. After the reaction is complete, an aqueous sodium hydroxide solution and methylene chloride are added 
to the mixture under ice-cooling. The methylene chloride layer is separated, washed, dried and concentrated under 
reduced pressure to remove the solvent. The residue is purified by silica gel column chromatography (solvent; 
chloroform: methanol = 2: 1 ), and the resultant is dissolved in dioxane/methanol, and crystallized with adding thereto 
a solution of hydrogen chloride in dioxane (0.29 ml). The crystals are collected, washed, and dried to give 1-{2- 
[2-oxo-4-[3-(1-imidazolyl)propyl]amino-1 ,2-dihydroquinolin-1-yl]-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethox- 
ynaphthalene hydrochloride (90 mg), which is listed in Table 6. 

M.p. >220°C 

Examples 68-72 

(1 ) 1 -(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy(or diethoxy)naphthalene.N-oxide and the corresponding 
halogeno-nitrogen-containing compounds [V] are treated in the same.mannenas in Example 66-(1) to give the 
compounds as listed in Table 15. ^.-v^/'Vv^. 
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5 
10 
15 






_ 1 

R 

R" ^ 


"^p v COOCH 3 

N - 6 

R 






Ex. No. 




R2 


-NR5R6 


Physical 
properties 


20 
25 


67-(l) 




-UCH 3 


T /^n 
NH(CH 2 ) 3 -N^j 


M.p. 


30 


:,68-(,l)A- 


-OG 2 H 5 


-OC 2 H 5 


YD 

CH 3 


M.p. 95-98°C 


35 


69(1) 


-OCHj 


-OCH3 


NH(CH 2 ) 2 -N^O 


M.p. 136-138°C 


40 
45 


70-0) 


-OCH 3 


-OCH3 




M.p. 206-2 10°C 


50 


71-(D 


-OC 2 H 5 


-OC 2 H 5 




M.p. 214-217°C 


55 


72-(l) 


-OC 2 H 5 


-OC 2 H 5 




M.p. 135-138°C 
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(2) The compounds obtained in the above (1) are treated in the same manner as in Example 66-(2) to give the 
compounds as listed in Table 6. 

Example 73 

(1) 1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6 l 7-dimethoxynaphthalene N-oxide and 2-chloro-4-benzyloxycarbo- 
nylmethoxyquinoline are treated in the same manner as in Example 66-(1 ) to give 1 -[2-(2-oxo-4-benzyloxycarbo- 
nylmethoxy-1 ,2<lihydroquinolin^ 

M.p. 186-189°C 

(2) The compound obtained in the above (1 ) is treated in the same manner as in Example 66-(2) to give 1 -{2- 
[2-oxo^-(2-hydroxyethoxy)-1,2-dihydroquinolin-1-yl]^-pyridyl}-2,3-bis(hydroxymethyl)-67-dimethoxynaphtha- 
lene which is listed in Table 6. 

M.p. 100-1 10°C (decomposed) 

Example 74 

(1) 1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene N-oxide and 2-chloro-4-morpholinocarbo- 
nylquinoline are treated in the same manner as in Example 66-(1 ) to give 1 -[2-(2-oxo-4-morpholinocarbonyl-1 ,2-di- 
hydroquinolin-1-yl)-4-pyridyl]-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene. 

M.p. 247-249°C 

(2) The compound obtained in the above (1) is treated in the same manner as in Example 66-(2) to give 1-{2-[2- 
(1-hydroxymethyl-3-hydroxypropyl)phen^ 

which is listed in Table 6. 
M.p. 204-207°C 

Examples 75-81 

r .... (1 -(2-Bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene and the corresponding. nitrogen- 
: \y ' containing compounds (III) are in the same manner as in Example 6-(2) to give the compounds as listed in Table 1 6> 
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T able 16 




Ex. No. 


-NR 5 R 6 


Physical properties 


75(1) 


1 

OCH 2 OCH 3 


M.p. 176-179°C 


76-(l) 


bcH 3 -; ; 


M.p,-123-126 0 C 
„a (decomposed) 


77-(l) 


1 

XJ 


M.p. 72-75°C 


78-(l) 




M.p. 181-184°C 


79-(l) 


H 5 C^ 


M.p. 206-209°C 


80-(l) 


To 


M.p.71-73°C 


81-(1) 




M.p.81-84°C 
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(2) The compounds as listed in the above (1) are treated in the same manner as in Example 66-(2) to give the 
compounds as listed in Tables 6 and 7. 

Example 82 

(1) 1-(2-Bromo-4-pyridyl)-2 I 3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene and 4-hydroxyquinoline are treat- 
ed in the same manner as in Example 6-(2) to give 1-[2-(4-oxo-1,4-dihydroquinolin-1-yl)-4-pyridyl]-2,3-bis(meth- 
oxycarbonyl)-6,7-dimethoxynaphthalene. 

M.p. 264-266°C (decomposed) 

(2) The compound obtained in the above (1) is treated in the same manner as in Example 66-(2) to give 1-[2- 
(4-hydroxy-1 ,2,3,4-tetrahydroquinolin-l -yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene which is 
listed in Table 7. 

M.p. 90-94°C 

Example 83 

(1 ) 1 -(2-Bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)-6 ) 7-dimethoxynaphthalene and 5-methy!-2-oxopyrrolidine are 
treated in the same manner as in Example 6-(2) togive 1 -[2-(5-methyl-2-oxopyrrolidin-1 -yl)-4-pyridyl]-2,3-bis(meth- 
oxycarbonyl)-6,7-dimethoxynaphthalene. 

M.p. 184-186°C 

(2) The compound obtained in the above (1) is treated in the same manner as in Example 66-(2) to give 1-[2- 
(1-methyl-4-hydroxybutyl)amino-4-py^ which is listed in 
Table 7. 

M.p. 57-61 °C 

Example 84 

(ty 1 -(2-Bromo-4-pyridyl)-2 > 3-bis(methoxycarbonyl)-6 1 7-dimethoxynaphthalene and 2-oxo-1 ,2,3,4-tetrahydroqui- 
r. :,npline:are treated in the same manner as in Example 6-(2) to give 1-[2-(2-oxo-1 t 2,3,4-tetrahydrcquinolin-l : yj)HM^ 
4-pyridyl]-2 t 3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene. %v 
M.p. 229-233°C 

(2) The compound obtained in the above (1) ) is treated in the same manner as in Example 66-(2) to give 1-{2-[2- 
(3-hydroxypropyl)phenyl]amino-4-pyridyl]-2,3-bis(hydroxymethyl)-6 t 7<Iimethoxynaphthalene which is listed in Ta- 
ble 7. 

M.p. 156-158°C 
Example 85 

1 -[2-(2-Oxo-4-methoxymethoxy-1 ,2-dihydroquinolin-1 -yO^-pyridyq^.S-bis^ydroxymethylJ-ej-dimethoxynaph- 
thalene (1 .39 g) is dissolved in a mixture of dioxane (10 ml) and methanol (5 ml), and thereto is added 2M hydrochloric 
acid (2 ml). The mixture is warmed to 50°C, and stirred for 7 hours, and then concentrated under reduced pressure to 
remove the solvent. To the residue are added chloroform and water, and the chloroform layer is separated, washed, 
dried and concentrated under reduced pressure to remove the solvent. The residue is purified by silica gel column 
chromatography (solvent; chloroform:methanol = 10:1) to give 1-[2-(2-oxo-4-hydroxy-1,2-dihydroquino!in-1-yl)-4-pyri- 
dyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (0.79 g) which is listed in Table 7. 
M.p. 160-170°C 

Example 86 

1 -[2-(1 -Oxo-5-methoxymethoxy-1 ,2-dihydroisoquinolln-2-yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxy- 
naphthalene is treated in the same manner as in Example 85 to give 1 -[2-(1 -oxo-5-hydroxy-1 ,2-dihydroquinolin-2-yl)- 
4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene, which is listed in Table 7. 
M.p. 138-140°C 

Example 87 

1 -[2-(2-Oxo-4-tert-butoxycarbonyl-1 ,2-dihydroquinolin-1 -yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxy- 
naphthalene (0.96 g) is added to a 4 M solution of hydrogen chloride in dioxane (25 ml) under ice-cooling, and the 
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mixture is stirred at room temperature overnight. The mixture is concentrated under reduced pressure to remove the 
solvent, and the residue is purified by silica gel column chromatography (solvent; chloroformimethanol: acetic acid = 
90:10:3), and crystallized from ethyl acetate to give 1-{2-(2-oxo-4-carboxy-1 I 2-dihydroquinolin-1-yl)-4-pyridyl]-2,3-bis 
(hydroxymethyl)"6,7-dimethoxynaphthalene (0.41 g) which is listed in Table 7. 
M.p. >250°C 

Example 88 

To a solution of 1 -{2-(2-Oxo-4-bis(2-tert-butyldimethylsilyloxyethyl)-aminocarbonyl-1 ,2-dihydroquino!in-1 -yI]-4-py- 
ridyl}-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (1 .9 g) in tetrahydrofuran (20 ml) is added a 1 .0 M solution of 
tetrabutylammonium fluoride in tetrahydrofuran (2.8 ml) under ice-cooling, and the mixture is stirred at room temper- 
ature for one hour. After the reaction is complete, the mixture is concentrated under reduced pressure to remove the 
solvent, and to the resultant are added methylene chloride and an aqueous sodium hydrogen carbonate solution. The 
methylene chloride layer is separated, washed, dried, and concentrated under reduced pressure to remove the solvent. 
The residue is purified by silica gel column chromatography (solvent; chloroform:methanol = 10:1 ~ 5:1), and triturated 
with ether to give 1-{2-(2-oxo^-bis(2-hydroxyethyl)amincrarbon 
droxymethyl)-6,7-dimethoxynaphthalene (0.68 g) which is listed in Table 7. 
M.p. 65-68°C 

Example 89 

1 -{2-(2-Oxo-4-[4-(2-t-butyldimethylsilyloxyethyl)piperazin-1 -yl]-carbonyl-1 ,2-dihydroquinolin-1 -yl]-4-pyridyl}- 
2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene is treated in the same manner as in Example 88 to give 1 -{2-(2oxo- 
4-[4-(2-hydroxyethyl)piperazin-1 -yl]carbonyl-1 ,2-dihydroquinolin-1 -ylJ^-pyridylJ^.S-bis^ydroxymethyO-ej-dimeth- 
oxynaphthalene which is listed in Table 7. 
M.p. 150-153°C 

J. *\ 

Examples 90-92 ^ * : 2$ to" 

.^li^ft^jCj >**"}j\,' f_.; 4 . t ■{.-.*■ J"*-'', 

A solution of 1 -[2-(2-oxo-1 ,2-dihytiroquinolin-1 -yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene 
(3.1 g) in dimethylformamide (10 ml) is added with stirring to a solution of tert-butoxycarbonylglycine (2.1 g) and car- 
bonyldiimidazole (2.14 g) in dimethylformamide (5 ml) over a period of 30 minutes, and the mixture is stirred at room 
temperature overnight. To the residue are added ethyl acetate and water, and the ethyl acetate layer is separated, 
washed, dried, and concentrated under reduced pressure to remove the solvent. The residue is purified by silica gel 
column chromatography (solvent; chloroform:methanol = 20:1 ) to give 1 -[2-(2-oxo-1 ,2-dihydroquinolin-1 -yl)-4-pyridyl]- 
2-(t-butoxycarbonylaminomethylcarbonyloxymethyl)-3-hydroxymethyl-6,7-dimethoxynaphthalene (0.8 g, Example 
90), 1 -[2-(2-oxo-1 ,2-dihydroquinolin-1 -yl)-4-pyridyl]-2-hydroxymethyl-3-(t-butoxycarbonylaminomethylcarbonyloxy- 
methyl)-6,7-dimethoxy naphthalene (1.2 g, Example 91) and 1-[2-(2-oxo-1,2-dihydroquinoIin-1-yl)-4-pyridyl]-2,3-bis(t- 
butoxycarbonylaminomethylcarbonyloxymethyl)-6,7-dimethoxynaphthalene (0.47 g, Example 92), which are listed in 
Table 8. 

(Example 90) M.p. 120-122°C 
(Example 91) M.p. 136-138°C 
(Example 92) Oily product 

Example 93 

1-[2-(2-Oxo-1,2-dihydroquinolin-1-yl)-4-pyr^ 
bonyloxymethyl)-6,7-dimethoxy naphthalene (700 mg) is dissolved in trifluoroacetic acid (5 ml), and the mixture is stirred 
at room temperature for one hour. After the reaction is complete, the mixture is concentrated under reduced pressure 
to remove the solvent, and thereto are added methanol and a 15 % solution of hydrogen chloride in methanol (20 ml). 
The mixture is concentrated under reduced pressure to remove the solvent, and the residue is triturated with ether to 
give 1 -[2-(2-oxo-1 ,2-dihydroquinolin-1 -yl)-4-pyridyl]-2-hydroxymethyl-3-aminomethylcarbonyloxymethyl-6,7-dimeth- 
oxy naphthalene hydrochloride (510 mg), which is listed in Table 8. 
M.p. 126-128°C (decomposed) 
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Example 94 

1 -[2-(2-Oxo-1 ,2-dihydroquinolin-1 -yl)-4-pyridyl]-2-(t-butoxycarbonylaminomethylcarbonyl^^ 
droxymethyl-6,7-dimethoxynaphtha!ene is treated in the same manner as in Example 93 to give 1 -[2-(2-oxo-1 ,2-dihy- 
droquinolinO -yl)-4-pyridyl]-2«^ 
ride which is listed in Table 8. 

M.p. 146-149°C (decomposed) 

Example 95 

1 -[2-(2-Oxo-1 ,2-dihydroquinolin-1 -yO^-pyridyll^.S-bisft-butoxycarbonylaminomethylcarbonyloxymethyl)- 
6,7-dimethoxynaphthalene is treated in the same manner as in Example 93 to give 1-[2-(2-oxo-1 l 2-dihydroquinolin- 

1- yl)-4-pyridyl]-2,3-bis(aminomethylcarbonyloxymethyl)-6,7-dimethoxynaphthalene dihydrochloride which is listed in 
Tables. 

M.p. 165-168°C (decomposed) 

Examples 96-97 

To a solution of 1 -[2-(2-oxo-1 ,2-dihydroquinolin-1 -yl)-4-pyridyl]-2 > 3-bis(hydroxymethyl)-6,7<Jimethoxynaphthalene 
(468 mg) in dimethylformamide (5 ml) is added sodium hydride (60 mg), and the mixture is stirred tor 30 minutes. The 
mixture is cooled with ice, and thereto is added dropwise ethyl bromoacetate (0.17 ml), and the mixture is stirred 
overnight. To the residue are added ethyl acetate and water, and the ethyl acetate layer is separated, washed, dried 
and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chlo- 
roform: acetone = 5:1) to give 1-[2-(2K)xoO,2-dihydroquinolin-1-yl)-4-pyridyl]-2-ethoxycarbonylmethoxymethyl-3-hy- 
droxymethyl-SJ-dimethoxynaphthalene (70 mg, Example 96) and 1 -[2-(2-oxo-1 ,2-dihydroquinolin-1 -yl)-4-pyridyl]- 

2- hydroxymethyl-3-ethoxycarbonyl-methoxymethyl-6,7-dimethoxynaphthalene(120mg, Example 97), which are listed 
in Table 8. ■ 

«* . * -A k? ; 

(Example 96) M.p. 190-192°C .' < 

(Example 97) M.p. 124-1 26°C * W>* 

Example 98 

To a solution of 1-[2-(2-oxo-1,2-dihydroquinolin-1-yl)-4-pyridyl]-2-hydroxy methyl -3-ethoxycarbonylmethoxyme- 
thyl-6,7-dimethoxynaphthalene (200 mg) in tetrahydrofuran (5 ml) is added a 1 M aqueous sodium hydroxide solution 
(0.36 ml), and the mixture is stirred. To the solution is added methanol (5 ml), and the mixture is refluxed for 20 minutes. 
The reaction mixture is cooled to room temperature, and thereto is added 1 M hydrochloric acid (0.36 ml), by which the 
pH value of the mixture is adjusted to about pH 4. Chloroform is added to the reaction mixture, and the chloroform 
layer is separated, washed, dried, and concentrated under reduced pressure to remove the solvent. To the residue is 
added methylene chloride, and then further thereto are added dicyclohexylcarbodiimide (83 mg) and 1 -hydroxyben- 
zotriazole (61 mg), and the mixture is stirred at room temperature for 30 minutes. To the mixture is added 1-methyl- 
piperazine (50 mg), and the mixture is stirred overnight. The reaction mixture is washed with water, and concentrated 
under reduced pressure to remove the solvent, and purified by silica gel column chromatography (solvent; chloroform: 
methanol = 10:1) to give 1-[2-(2K)xo-1,2-dihydroquinolin-1-yl)-4^ 
carbonylmethoxymethyl-6,7<Jimethoxynaphthalene (150 mg), which is listed in Table 8. 
M.p. 100-102°C 

Example 99 

(1) 1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene is treated in the same manner as 
in Example 6-(1) to give 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene. 

(2) A mixture of 1 -(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (2.0 g) and piperazine is 
heated with stirring at 130°C for 90 minutes. The mixture is cooled to room temperature, and thereto are added 
methylene chloride and water after the reaction is complete. The methylene chloride layer is separated, and con- 
centrated under reduced pressure. The residue is dissolved in ethanol, and thereto is added a 4M solution of 
hydrogen chloride in dioxane (2.8 ml) to give a hydrochloride. The mixture is concentrated under reduced pressure 
to remove the solvent, and crystallized from ethanol to give 1 -[2-(1 -piperazinyl)-4-pyridyl]-2,3-bis(hydroxymethyl)- 
6,7-dimethoxynaphthalene dihydrochloride (1.57 g). 
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M.p. >250°C 
Examples 100-101 

1-(2-Chioro-4-pyridyl)-2,3-bis(hydroxymethyl)^7-dimethoxynaphthalene and the corresponding nitrogen-con- 
taining compounds [III] are treated in the same manner as in Example 99-(2) to give the compounds as listed in Table 9. 

Example 102 

A mixture of 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (1.80 g) and 1,4-dioxa- 
8-azaspiro[4,5]decane is stirred at 140°C for 18 hours. The mixture is cooled to room temperature, and thereto are 
added chloroform and water. The chloroform layer is separated, and concentrated under reduced pressure to remove 
the solvent. The residue is purified by silica gel column chromatography (solvent; chloroform:acetone = 5:1 ) to give 1 - 
[2-(1 ,4-dioxa-8-azasprio[4,5]dec-8-y I )py riding (1 .54 g, yield; 

62 %), which is listed in Table 9. 
M.p. 100-103°C 

Example 103 

A mixture of 1 -[2-(1 ^-dioxa-S-azasprio^^Jdec-S-yOpyridin^-yll^.S-bisfhydroxymethyO-e.y-dimethoxynaphtha- 
lene (1.40 g), 70 % perchloric acid (3.62 ml), tetrahydrofuran (15 ml) and water (10 ml) is stirred at room temperature 
for three days. After the reaction is complete, to the mixture are added chloroform and water. The chloroform layer is 
separated, and concentrated under reduced pressure to remove the solvent. The residue is purified by silica gel column 
chromatography (solvent; chloroform: acetone =2:1), and the resultant is dissolved in chloroform. To the mixture is 
added a 4M solution of hydrogen chloride in dioxane, and the mixture is concentrated under reduced pressure to 
remove the solvent to give 1 -[2-(4-oxo-1 -piperidinyl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene hy- 
drochloride (828 mg), which is listed in Table 9. £ 
M.p. >250°C v ; tf. tV 

Example 104 ;>v - * 

(1) 1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-methoxy-7-ethoxynaphthalene is treated in the same man- 
ner as in Example 6-(1) to give 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-methoxy-7-ethoxynaphthalene. 

M.p. 123-1 26°C 

(2) A suspension of 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-methoxy-7-ethoxynaphthalene (16.0 g) in hy- 
drazine hydrate (50 ml) is refluxed for four hours. The mixture is cooled to room temperature, and then thereto is 
added water. The precipitated crystals are collected by filtration, washed with water, and dried to give 1 -(2-hydrazi- 
no-4-pyridyl)-2,3-bis(hydroxymethyl)-6-methoxy-7-ethoxynaphthalene (1 4.5 g). 

M.p. 197-200°C 

(3) A mixture of 1-(2-hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-methoxy-7-ethoxynaphthalene (2.0 g), (2-car- 
boxyphenyl)-(3-pyridyl) ketone (1.35 g) and ethylene glycol (5 ml) is refluxed for two hours. The mixture under 
refluxing is cooled to room temperature, and then thereto are added methylene chloride and water. The methylene 
chloride layer is separated, washed, dried, concentrated under reduced pressure to remove the solvent, and crys- 
tallized from chloroform. The precipitated crystals are dissolved in a mixture of chloroform and methanol, and 
thereto is added a 4 M solution of hydrogen chloride in dioxane (0.67 ml) to give 1 -{2-{4-(3-pyridyl)-1 (2H)-phthalazi- 
non-2-yl}-4-pyridyl]-2,3-bis(hydroxymethyl)-6-methoxy-7-ethoxynaphthalene hydrochloride (1.43 g), which is list- 
ed in Table 10. 

M.p. 211-215°C (decomposed) 

Example 105 

(1 ) 1 -(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene is treated in the same manner as in 
Example 6-(1) to give 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene. 

M.p. 148-150°C 

(2) 1-(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene is treated in the same manner as in 
Example 104-(2) to give 1-(2-hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene. 

M.p. 225-230°C (decomposed) 

(3) 1-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene is treated in the same manner in 
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Example 104-(3) to give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-yl}^^ 
ethoxynaphthalene hydrochloride which is listed in Table 10. 
M.p. 207-21 1°C (decomposed) 

Examples 106-107 

(1) l^-Bromo^-pyridyl^.S-bisthydroxymethyO-ej-dimethoxynaphthalene is treated in the same manner as in 
Example 104-(2) to give 1 -(2-hydrazino-4-pyridy I) -2, 3-bis (hydroxy methyl)-6,7-dim ethoxynaphthalene. 

M.p. 214-220°C 

(2) 1-(2-Hydrazino-4-pyridyl)-2 t 3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene and the corresponding carboxy- 
lic acid derivative [VII] are treated in the same manner as in Example 104-(3) to give the compounds as listed in 
Table 10. 

Example 108 

A mixture of 1 -(2-hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (2.0 g), phthalic anhy- 
dride (0.92 g) and ethylene glycol (10 ml) is heated with stirring at 1 30°C for two hours. The mixture is cooled to room 
temperature, and thereto are added methylene chloride and water. The methylene chloride layer is separated, washed, 
dried, concentrated under reduced pressure to remove the solvent, and the residue is crystallized from ethanol to give 
1 -[2-{4-(hydroxy)-1 (2H)-phthalazinon-2-yl}-4-pyridyl]-2 t 3-bis-(hydroxymethyl)-6,7-dimethoxynaphthalene (1 .68 g, 
yield; 61 %), which is listed in Table 10. 
M.p. >250°C 

Example 109 

A mixture of 1-(2-hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (2.0 g) and acetic acid 
(20 ml) is stirred at room temperature for 96 hours. After the reaction is complete, to the mixture are added methylene 
chloride and an aqueous potassium carbonate solution. The methylene chloride layer is separated, concentrated under 
reduced pressure, and the residue is crystallized from chloroform to give 1 -{2-(2-acetylhydrazino)-pyridin-4-yl]-2,3-bis 
(hydroxymethyl)-6,7-dimethoxynaphthalene (0.84 g), which is listed in Table 10. 
M.p. 154-1 56*C 

Examples 110-111 

(1) 1-(2-Bromo-4-pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene is treated in the same manner 
as in Example 6-(1) to give 1-(2-bromo-4-pyridyl)-2-hydroxymethyl-3-methyl-6,7-dimethoxynaphthalene. 

M.p. 106-108°C 

(2) The above compound and the corresponding nitrogen-containing compounds [III] are treated in the same man- 
ner as in Example 6-(2) to give the compounds as listed in Table 11. 

Examples 112-114 

(1) 1-(2-Bromo-4-pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene is treated in the same manner as in Ex- 
ample 6-(1) to give 1-(2-bromo-4-pyridyl)-2-hydroxymethyl-6,7-dimethoxynaphthalene. 

M.p. 150-153°C 

(2) The above compound and the corresponding nitrogen-containing compounds [III] are treated in the same man- 
ner as in Example 6-(2) or Example 7 to give the compounds as listed in Table 11 . 

Example 115 

(1) 1-(2-Chtoro-4-pyridyl)-2 t 3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxynaphthalene is treated in the same 
manner as in Example 6-(1 ) to give 1 -(2-chloro-4-pyridyl)-2,3-bis(hydroxy methyl )-6-benzyloxy-7-methoxy naphtha- 
lene. 

M.p. 215-217°C (decomposed) 

(2) 1 -(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-benzyloxy-7-methoxynaphthalene is treated in the same man- 
ner as in Example 104-(2) to give 1-(2-hydrazino-4-pyridyl)-2, 3-bis (hydroxy methyl)-6-benzyloxy-7-methoxy-naph- 
thalene. 

M.p. 155-157°C 
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(3) 1-(2-Hydrazino-4-pyridyl)-2,3-bis(h^ is treated in the same 

manner as in Example 104-(3) to give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-yl}-4-pyridyl]-2,3-bis(hydrox^ 
thyl)-6-benzyloxy-7-methoxynaphthalene hydrochloride, which is listed in Table 12. 
M.p. 21 9-221 °C (decomposed) 

5 

Example 116 

To a solution of 1 -[2-{4-(3-pyridyl)-1 (2H)-phthalazinon-2-yl}-4-pyridyl]-2 > 3-bis(hydroxymethyl)-6-benzyloxy- 
7-methoxynaphthalene(0.73 g) in dichloromethane (10 ml) are added dropwise acetic anhydride (0.7 ml) and triethyl- 

10 amine (1 .3 ml) under ice-cooling, and the mixture is stirred at room temperature overnight The mixture is diluted with 
dichloromethane, washed with water, dried, and concentrated under reduced pressure to remove the solvent. The 
residue is dissolved in acetic acid (50 ml) and thereto is added 10 % palladium-carbon (0.1 g), and the mixture is 
subjected to medium-pressure catalytic hydrogenation at room temperature overnight with using a Parr reduction ap- 
paratus. The catalyst is removed by filtration, and the filtrate is concentrated under reduced pressure. The residue is 

15 dissolved in methanol (10 ml), and thereto is added sodium methoxide (0.2 g) under ice-cooling. The mixture is stirred 
at room temperature for three hours, and thereto is added diluted hydrochloric acid under ice-cooling. The mixture is 
concentrated under reduced pressure to remove the solvent. Water is added to the residue, and the mixture is extracted 
with dichloromethane. The extract is washed, dried, and concentrated under reduced pressure to remove the solvent. 
The residue is crystallized from ethyl acetate, and thereto is added 4M hydrogen chloride in ethyl acetate to give 1 -[2- 

20 {4-(3-pyridyl)-1(2H)-phthalazinon-2^ hydro- 
chloride (0.15 g, yield; 25 %), which is listed in Table 12. 
M.p. >270°C 

Example 117 

25 

(1) To a suspension of 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxynaphthalene (6.6 

g) in a mixture of acetic acid and dioxane.(1 :*1 ,.4000 ml):is added 1 0 % palladium-carbon (2 g), and the mixture is 

subjected to medium-pressure catalytic hydrogenation at room temperature overnight with using a Parr-reduction ^ 

apparatus. To the reaction solution is added a mixture of acetic acid and dioxane (1000 ml), and thereto is added v :« 

30 10 % palladium-carbon (2 g)..The mixture is subjected to medium-pressure catalytic hydrogenation at room tern- <*. i\o 

perature for 18 hours with using a Parr-reduction apparatus. The catalyst is removed by filtration, and the filtrate 
is concentrated under reduced pressure. The residue is crystallized from ethanol to give 1 -(2-chloro-4-pyridyl)- 
2,2-bis(methoxycarbonyl)-6-hydroxy-7-methoxynaphthalene (3.35 g, yield; 62 %). 
M.p. 231-233°C (decomposed) 

35 (2) To a solution of 1-(2-chloro-4-pyridyl)-2,2-bis(methoxycarbonyl)-6-hydroxy-7-methoxynaphthalene (3.34 g) in 

dimethylformamide (150 ml) is added sodium hydride (0.4 g) under ice-cooling, and the mixture is stirred at room 
temperature for 30 minutes. To the reaction mixture is added dropwise eye lopenty I bromide (1 .8 ml), and the mixture 
is heated with stirring at 80°C overnight. The mixture is heated at 1 30°C for two hours. To the resultant are added 
chloroform and water, and the chloroform layer is separated, washed, dried, and concentrated under reduced 

40 pressure to remove the solvent. The residue is crystallized from 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)- 

6-cyclopentyloxy-7-methoxynaphthalene (1 .24 g, yield; 32 %). 
M.p. 179-1 81°C 

(3) 1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-cyclopentyloxy-7-methoxynaphtha!ene is treated in the 
same manner as in Example 6-(1) to give 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-cyclopentyloxy-7-meth- 

45 oxynaphthalene. 

M.p. 200-201 °C 

(4) 1 -(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6*cyclopentyloxy-7-methoxynaphthalene is treated in the same 
manner as in Example 104-(2) to give 1 -(2-hydrazino-4-pyridyl)-2, 3-bis(hydroxymethyl)-6-cyc lopenty loxy-7-meth- 
oxynaphthalene. 

so M.p. 127-1 30°C 

(5) 1-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-cyclopentyloxy-7-methoxynaphthalene is treated in the 
same manner as in Example 104-(3) to give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-yl}-4-pyridyl]-2,3-bis(hy- 
droxymethyl)-6-cyclopentyloxy-7-methoxynaphthalene hydrochloride, which is listed in Table 12. 

M.p. 215-217°C (decomposed) 

55 

Example 118 

(1) 1 -(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-methoxynaphthalene is treated in the same 
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manner as in Example 6-(1 ) to give 1 -(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)^ 
thalene. 

M.p. 129-1 31 °C 

(2) 1-(2-Chloro-4-pyridyl)-2,3-bis(ty^ is treated in the same 
manner as in Example 104-(2)to give 1-(2-hydrazino^-pyridyi)^ 

ynaphthalene. 

M.p. 128-1 31 °C 

(3) 1 -(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-isopropyloxy-7-methoxynaphthalene is treated in the same 
manner as in Example 104-(3) to give 1-[2-{4-(3-pyriQVI)-1(2H)-phthalazinon-2-yl}-4-pyridyl]-2,3-bis(hydroxyme- 
thyl)-6-isopropyloxy-7-methoxynaphthalene hydrochloride, which is listed in Table 12. 

M.p. 203-206°C (decomposed) 

Example 119 

(1) 1 -(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-butoxy-7-methoxy-naphthalene is treated in the same man- 
ner as in Example 6-(1) to give 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-butoxy-7-methoxynaphthalene. 

M.p. 93-97°C 

(2) 1 -(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-butoxy-7-methoxy-naphthalene is treated in the same manner 
as in Example 104-(2)togive 1-(2-hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-butoxy-7-methoxy-naphthalene. 

M.p. 93-97°C 

(3) 1-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-butoxy-7-methoxy-naphthalene is treated in the same 
manner as in Example 104-(3) to give 1-[244-(3-pyridyl)-1(2H)-phthalazinon-2-yl}-4-pyridyl]-2,3-bis(hydroxyme- 
thyl)-6-butoxy-7-methoxynaphthalene hydrochloride, which is listed in Table 12. 

M.p. 1 98-201 °C (decomposed) 

Example 120 

, , .... ■ p. 

(1) 1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-octyloxy-7-methoxy-riaphthalene is treated in the same 
manner as in Example 6-(1) to give l-(2-chloro-4-pyridyl)-2;3-bis(hydrpxymethyl)-6rOCtyloxy-7-methoxynaphtha- 
lene. * ^ ji ' "sr " 

M.p. 98-102°C x 

(2) 1-(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-octyloxy-7-methoxy-naphthalene is treated in the same man- 
ner as in Example 104-(2) to give 1-(2-hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-octyloxy-7-methoxy-naph- 
thalene. 

M.p. 98-1 02° C 

(3) 1-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-octyloxy-7-methoxynaphthalene is treated in the same 
manner as in Example 104-(3) to give 1-[2-{4-(3-pyridyi)-1(2H)-phthalazinon-2-yl}-4-pyridyl]-2,3-bis(hydroxy-me- 
thyl)-6-octyloxy-7-methoxynaphthalene hydrochloride, which is listed in Table 12. 

M.p. 190-193°C (decomposed) 

Example 121 

1 -(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxy-naphthalene is treated in the same manner as in 
Example 104-(2) to give 1-(2-hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene, which is further 
treated together with the corresponding starting compound [VII] in the same manner as in Example 104-(3) to give 
crude 1 -[2-{4-(3-pyridyl)-1 (2H)-phthalazinon-2-yl}-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (75.5 
g). This crude product is dissolved in chloroform-methanol (3: 1 , 700 ml), and the solution is treated with active carbon 
(3.7 g) and washed with a mixture of chloroform and methanol (3:1 , 300 ml). To the mixture is added a 2M hydrochloric 
acid (69 ml), and the mixture is concentrated under reduced pressure to remove the solvent, and the resultant is 
subjected to azeotrophic distillation with ethanoi (150 ml) twice, and concentrated under reduced pressure to remove 
the solvent. The precipitated crystals are collected by filtration, washed with ethanoi (200 ml), and air-dried at 50°C 
overnight to give 1 -[2-{4-(3-pyridyl)-1 (2H)-phthalazinon-2-yl}-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaph- 
thalene hydrochloride (84 g). To a solution of this product in chloroform-methanol (3:1 , 1000 ml) is added an aqueous 
potassium carbonate solution (potassium carbonate (23 g) in water (300 ml)), and the organic layer is separated, dried, 
and the filtrate is concentrated under reduced pressure but so as not to precipitate the crystals. To the resultant is 
added ethanoi (300 ml), and a part of the mixture is concentrated under reduced pressure to remove about 80 % of 
chloroform and methanol. To the resultant is added ethanoi (300 ml) again, and the mixture is concentrated to com- 
pletely remove the solvent. The precipitates are collected by filtration, washed with ethanoi (300 ml), and air-dried at 
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50 D C overnight to give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2^ 
naphthalene (66.6 g, yield; 85 %), which is listed in Table 12. 

M.p. 269-270°C 
Sulfate: 
5 M.p. >260°C 

Example 122 

1-(2-Hydrazino-4-pyridyl)-2 l 3-bis(hydroxymethyl)-6,7-diethoxynaphthalene and the corresponding starting com- 
10 pound [VII] are treated in the same manner as in Example 104-(3) to give crude 1 -[2-{4-(3-pyridyl)-1 (2H)-phthalazinon- 
2-yl}-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene (6.5 g). This product is suspending in a mixture of eth- 
anol (33 ml) and water (13 ml) at room temperature, and thereto is added dropwise 35 % hydrochloric acid (2.2 ml), 
and the mixture is warmed to 50-55°C. The mixture is treated with active carbon (1.3 g), and the active carbon is 
removed by filtration and washed with a mixture of ethanol (13 ml) and water (7 ml). The filtrate is warmed to 45-50°C, 
1$ and thereto is added dropwise an aqueous sodium hydroxide solution (sodium hydroxide (1 g) in water (13 ml)), and 
the mixture is stirred at 55-60°C for three hours, and an anhydride compound is added thereto. The mixture is stirred 
at room temperature overnight, and cooled with ice. The precipitates are collected by filtration, washed with 50 % 
ethanol (13 ml), and air-dried at 50°C overnight to give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-yl}-4-pyridyl]-2,3-bis 
(hydroxymethyl)-6,7-diethoxynaphthalene (5.6 g, yield; 86 %), which is listed in Table 12. 
20 M.p.222°C 
Sulfate: 

M.p. >220°C 
Methanesulfonate: 

M.p. 160-163°C (decomposed) 

25 

Example 123 

„ „ .., A.tv J.- * * 

sj> * ' ;*» v - l-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxy-naphthalene is treated in the same manner as in 
^ibs^iVjf^fi^^v'S ^^Example 104-(3) to give crude 1-[2-{4-(3-pyridyl)-1(2H)-phthaiazinon-2-y^ t 
t& Jt " */i 30 ethoxynaphthalene (7.0 g). This product is suspended in a mixture of ethanol (35 ml) and water (14 ml)' at room tem- 
perature. The suspension is dissolved by adding dropwise thereto 35 % hydrochloric acid (2.3 ml), and the mixture is 
warmed to 50-55°C. The mixture is treated with active carbon (1.4 g), and the active carbon is removed by filtration 
and washed with a mixture of ethanol (14 ml) and water (7 ml). The filtrate is warmed to 35°C, and thereto is added 
dropwise an aqueous sodium hydroxide solution (sodium hydroxide (1.1 g) in water (14 ml)), and thereto is added a 
35 dihydrate compound. The mixture is stirred under ice-cooling for one hour, and the precipitates are collected by filtration, 
washed with 50 % ethanol (14 ml), and air-dried at 50°C overnight to give 1 -[2-{4-(3-pyridyl)-1 (2H)-phthalazinon-2-yl}- 
4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene dihydrate (6.4 g, yield; 86 %) t which is listed in Table 12. 

M.p. 1 41 °C (melting at 1 41 °C, and being crystallized again as an anhydride form when heating more, and melting 
again at 222-223°C) 

40 

Example 124 

(1) 1-(2-Chloro-4-pyridyl)-3-methoxycarbonyl-6,7-dimethoxynaphthaIene is treated in the same manner as in Ex- 
ample 6-(1) to give 1-(2-chloro-4-pyridyl)-3-hydroxymethyl-6,7-dimethoxynaphthalene. 

45 M.p. 11 5-11 8°C 

(2) 1-(2-Chloro-4-pyridyl)-3-hydroxymethyl-6,7-dimethoxy naphthalene is treated in the same manner as in Exam- 
ple 104-(2) to give 1-(2-hydrazino-4-pyridyl)-3-hydroxymethyl-6,7-dimethoxynaphthalene. 

M.p. 139-144°C 

(3) 1-(2-Hydrazino-4-pyridyl)-3-hydroxymethyl-6,7-dimethoxynaphthalene is treated in the same manner as in Ex- 
so ample 104-(3) to give 1 -[2-{4-(3-pyridyl)-1 (2H)-ph^ 

thalene hydrochloride, which is listed in Table 13. 
M.p. >250°C 

Example 125 

55 

(1 ) To a suspension of 1 -(2-chloro-4-pyridyl)-3-carboxy-6,7-diethoxy-naphthalene in tetrahydrof uran (50 ml) is add- 
ed dropwise a solution of 70 % sodium aluminum bis(2-methoxyethoxy) hydride (70 % toluene solution, 29.4 ml) 
in tetrahydrof uran (50 ml) at a temperature below 5°C under nitrogen atmosphere, and the mixture is reacted at 
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the same temperature for one hour. After the reaction is complete, to the mixture is added methanol (12 ml), and 
further thereto is added a 6.25 M aqueous sodium hydroxide solution (48 ml), and the mixture is stirred at 50°C 
for one hour. The tetrahydrofuran layer is separated from the mixture, and the aqueous solution is extracted with 
methylene chloride, and the methylene chloride layer is separated, and combined with the tetrahydrofuran layer, 
s then concentrated under reduced pressure. The resultant is extracted again with methylene chloride, washed, 

dried, and concentrated under reduced pressure. The residue is purified by silica gel column chromatography 
(solvent; chloroform: ethyl acetate = 4: 1 ), and crystallized from etherto give 1 -(2-chloro-4-pyridyl)-3-hydroxymethyi- 
6,7-diethoxynaphthalene (3.94 g). 
M.p. 135-1 37°C 

10 (2) A suspension of 1 -(2-chloro-4-pyridyl)-3-hydroxymethyl-6,7-diethoxynaphthalene (3.90 g) in hydrazine hydrate 

(17.8 ml) is refluxed for 9 hours. The mixture is stirred at room temperature for 10 minutes, and further stirred 
under ice-cooling for 10 minutes. To the mixture are added methylene chloride and water, and the methylene 
chloride layer is separated, washed, dried, and concentrated under reduced pressure to remove the solvent. The 
residue is dissolved in hot ethanol (20 ml), and allowed to cool overnight to give 1 -(2-hydrazino-4-pyridyl)-3-hy- 

15 droxymethyl-6,7-diethoxynaphthalene (3. 1 9 g). 

M.p. 147-149°C 

(3) 1-(2-Hydrazino-4-pyridyl)-3-hydroxymethyl-6,7<iiethoxynaphthalene is treated in the same manner as in Ex- 
ample 104-(3) to give 1 -[2-{4-3-pyridyl)-1 (2H)-phthalazinon^ 
thalene hydrochloride (1.45 g), which is listed in Table 14. 
20 M.p. 1 97-201 °C (decomposed) 

Example 126 

1 -(2-Hydrazino-4-pyridyl)-3-hydroxymethyl-6,7-diethoxynaphthalene (1 77 mg), 1 -carboxy-2-phenylcarbonylben- 
25 zene (1 91 mg) and ethylene glycol (1 ml) are treated in the same manner as in Example 104-(3) to give 1 -{2-(4-phenyl- 
1(2H)-phthalazinon-2-yl)-4-pyridyl}-3-hydroxymethyl-6,7-diethoxynaphthalene (206 mg), which is listed in Table 14. 

M.p. 203-204°C „ x ** <i . i. 

Example 1 27 ;o^ : ;s>;fefrW >-Us\v '1 « .'^iM™ i^<^^k v 

30 r. zv rv ■ " v: 1 

1 -(2-Hydrazino-4-pyridyl)-3-hydroxymethyl-6,7-diethoxynaphthalene (1 77 mg), 1 -carboxy-2-(4-chlorophenylcarb- -t 

onyl)benzene (1 37 mg) and ethylene glycol (1 ml) are treated in the same manner as in Example 1 04-(3) to give 1 -[2- 

{4-(4-chlorophenyl)-1 (2H)-phthalazinon-2-yl}-4-pyridyl]-3-hydroxymethyl-6,7-diethoxynaphthalene (247 mg), which is 

listed in Table 14. 
35 M.p. 223-225°C 

Example 128 

1 -(2-Hydrazino-4-pyridyl)-3-hydroxymethyl-6,7-diethoxynaphthalene (1 77 mg), 1 -carboxy-2-methylcarbonylben- 
40 zene (86 mg) and ethylene glycol (1 ml) are treated in the same manner as in Example 1 04-(3) to give 1 -{2-(4-methyl- 
1(2H)-phthalazinon-2-yl)-4-pyridyl}-3-hydroxymethyl-6,7-diethoxynaphthalene (211 mg), which is listed in Table 14. 
M.p. 220-221 °C 

Reference Example 1 

45 

(1) 3,4-Dimethoxybenzaldehyde (398.8 g) is dissolved in acetic acid (1.8 liter), and thereto is added dropwise 
bromine (1 36 ml) at room temperature over a period of four hours. The mixture is stirred overnight, and thereto is 
added dropwise slowly again bromine (60 ml), and the mixture is stirred overnight. The reaction solution is added 
to water (7 liters), and the precipitated crystals are collected by filtration, washed with water, and dissolved in 

50 chloroform (2 liters). The chloroform solution is washed, dried, concentrated, and the residue is crystallized from 

diisopropyl ether to give 6-bromo-3,4-dimethoxybenzaldehyde (470 g) as a colorless crystal. 
M.p. 144-146°C 

(2) 6-Bromo-3,4-dimethoxybenza!dehyde (470 g) is suspended in methanol (600 ml), and thereto are added tri- 
methyl orthoformate (1025 ml) and IRA-120 (H + -type, 10 g), and the mixture is refluxed for one hour. The mixture 

55 js cooled to room temperature, and the insoluble materials are removed by filtration, and the filtrate is concentrated 

under reduced pressure. The resulting residue is dissolved in ether, washed, dried, evaporated to remove the 
ether, and distilled under reduced pressure to give 6-bromo-3,4-dimethoxybenzaldehyde dimethyl acetal (522 g) 
as a main distillate (133-138°C/1 Torr). 
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Reference Example 2 

3,4-Diethoxybenzaldehyde is treated in the same manner as in Reference Example 1 to give 6-bromo-3,4-diethoxy- 
benzaldehyde dimethyl acetal. 
B.p. 145-150°C/1 Torr 

Reference Example 3 

3-Methoxy-4-ethoxybenzaldehyde is treated in the same manner as in Reference Example 1 to give 6-bromo- 
3-methoxy-4-ethoxybenzaldehyde dimethyl acetal. 
B.p. 160-1 62°C/2 Torr 

Reference Example 4 

Benzaldehyde is treated in the same manner as in Reference Example 1 to give 2-bromobenzaldehyde dimethyl 
acetal. 

B.p. 90-100°C/1 Torr 

Reference Example 5 

3-Ethoxy-4-methoxybenzaldehyde is treated in the same manner as in Reference Example 1 to give 6-bromo- 
3-ethoxy-4-methoxybenzaldehyde dimethyl acetal. 
B.p. 1 70-1 75°C/3 Torr 

Reference Example 6 

A solution of 6-bromo-3,4-dimethoxybenzaldehyde dimethyl acetal. (20 ml) in tetrahydrofuran (100 ml) is cooled to 
-60°C, and thereto is added dropwise a 1 .6 M solution of n-butyl lithium inthexane-(45.1 ml) over a period of 20 minutes 
under nitrogen atmosphere. The mixture is reacted at .thefsame temperature: for 30 minutes, and thereto is added 
dropwise a solution of 4-formylpyridine (7.36 g) in tetrahydrofuran (50 ml) over a period of 20 minutes. The reaction 
mixture is reacted for one hour, and thereto are added water and ethyl acetate (200 ml). The ethyl acetate layer is 
separated, washed, dried, and concentrated under reduced pressure to remove the ethyl acetate to give 3,4-dimethoxy- 
6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal (15.4 g). 
M.p. 130-133°C 

Reference Example 7 1 

6-Bromo-3,4-diethoxybenzaldehyde dimethyl acetal is treated in the same manner as in Reference Example 6 to 
give 3,4-diethoxy-6-(4-pyridyl)hydroxymethyibenzaldehyde dimethyl acetal. 
M.p. 108-109°C 

Reference Example 8 

6-Bromo-3-methoxy-4-ethoxybenzaldehyde dimethyl acetal is treated in the same manner as in Reference Exam- 
ple 6 to give 3-methoxy-4-ethoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal. 
M.p. 125-127°C 

Reference Example 9 

2-Bromobenzaldehyde dimethyl acetal is treated in the same manner as in Reference Example 6 to give 6-(4-py- 
ridyl)hydroxymethyibenzaldehyde dimethyl acetal. 
M.p. 115-1 16°C 

Reference Example 10 

6-Bromo-3-ethoxy-4-methoxybenzaldehyde dimethyl acetal is treated in the same manner as in Reference Exam- 
ple 6 to give 3-ethoxy-4-methoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal. 
M.p. 114-115°C 
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Reference Example 11 

6-Bromo-3,4-dimethoxybenzaldehyde dimethyl acetal and 2-bromo-4-formy I pyridine are treated in the same man- 
ner as in Reference Example 6 to give 3 1 4-dimethoxy-6-(2-bromo-4-pyridyl)hydroxymethylbenzaldehyde dimethyl 
s acetal as an oily product. 

Reference Example 12 

6-Bromo-3,4-dimethoxybenzaldehyde dimethyl acetal and 2-formy (pyridine are treated in the same manner as in 
10 Reference Example 6 to give 3,4-dimethoxy-6-(2-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal as an oily prod- 
uct. 

Reference Example 13 

is 6-Bromo-3,4-dimethoxybenzaldehyde dimethyl acetal and 3-formylpyridine are treated in the same manner as in 

Reference Example 6 to give 3 p 4-dimethoxy-6-(3-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal as an oily prod- 
uct. 

Reference Example 1 4 

20 

To a solution of 3,4-dimethoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal (18.4 g) in a mixture of 
acetic acid (50 ml) and toluene (50 ml) is added maleic acid dimethyl ester (8.64 ml), and the mixture is refluxed for 
one hour. To the mixture is added methanesulfonic acid (9.33 ml), and the mixture is refluxed for 8 hours while the 
generated water is removed by using a Dean-stark apparatus. The mixture is cooled to room temperature and con- 
25 cent rated. The residue is dissolved in chloroform, and the pH value thereof is adjusted to pH 8 with an aqueous po- 
tassium carbonate solution. The mixture is extracted with chloroform, and the extract is washed, dried, concentrated, 
and the residue is, crystallized. from ether to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene * 
(13.5 g). , - *W . ■ 

.< M.p:r204r206?C^-A^^- 'W?: :\ ■ $ lASz&frHi&^Mr*^ * ' 

Reference Example ^15 & 

3,4-Diethoxy-6-(4-pyridyl)hydoxymethylbenzaldehyde dimethyl acetal is treated in the same manner as in Refer- 
ence Example 14 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene. 
35 M.p. 149-1 50°C 

Reference Example 1 6 

3-Methoxy-4-ethoxy-6-(4-pyridyl)hydoxymethylbenzaldehyde dimethyl acetal is treated in the same manner as in 
40 Reference Example 14 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-methoxy-7-ethoxynaphthalene. 
M.p. 195-197°C 

Reference Example 17 

45 6-(4-Pyridyl)hydoxymethylbenzaldehyde dimethyl acetal is treated in the same manner as in Reference Example 

14 to give 1-(4-pyridyl)-2,3-bis-(methoxycarbonyl)naphthalene. 
M.p. 197-198°C 

Reference Example 18 

50 

3-Ethoxy-4-methoxy-6-(4-pyridyl)hydoxymethylbenzaldehyde dimethyl acetal is treated in the same manner as in 
Reference Example 14 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxynaphthalene. 
M.p. 188-189°C 

55 Reference Example 1 9 

3,4-Dimethoxy-6-(2-pyridyl)hydoxymethylbenzaldehyde dimethyl acetal is treated in the same manner as in Ref- 
erence Example 14 to give 1-(2-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene. 
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M.p. 163-165°C 
Reference Example 20 

3,4-Dimethoxy-6-(3-pyridyl)hydoxymethylbenzaldehyde dimethyl acetal is treated in the same manner as in Ref- 
erence Example 14 to give 1-(3-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene. 
M.p. 95-96°C 

Reference Example 21 

To a solution of 1 -(A-pyridyO^.S-bistmethoxycarbonyO-ej-dimethoxynaphthalene (5 g) in methylene chloride (300 
ml) is added m-chloroperbenzoic acid (8.1 g) under ice-cooling, and the mixture is warmed to room temperature and 
stirred overnight. The reaction mixture is washed, dried, and concentrated to give 1-(4-pyridyl)-2,3-bis(methoxycarb- 
onyl)-6,7-dimethoxynaphthalene N-oxide (15.0 g) as a crystal. 
M.p. 237-239°C 

Reference Example 22 

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene is treated in the same manner as in Reference 
Example 21 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene N-oxide. 
M.p. 177-178°C 

Reference Example 23 

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-methoxy-7-ethoxynaphthalene is treated in the same manner as in Ref- 
erence Example 21 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-methoxy-7-ethoxynaphthalene N-oxide. 
M.p. >220°C 

. *v ' J ft -M ■ 

Reference Example 24 ^^AvOr'i'rv^^^v ^ • , >.>.:< 1 

1 -(4-Pyridyl)-2,3-bis(methoxycaitonyl)naphthalene is treated in the same manner as in Reference Example 21 to 
give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)naphthalene N-oxide. 
M.p. 215-218°C 

Reference Example 25 

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxynaphthalene is treated in the same manner as in Ref- 
erence Example 21 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxynaphthalene N-oxide. 
M.p. 230-231 °C 

Reference Example 26 

1 -(2-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene is treated in the same manner as in Reference 
Example 21 to give 1-(2-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene N-oxide. 
M.p. 173-175°C 

Reference Example 27 

1 -(3-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene is treated in the same manner as in Reference 
Example 21 to give 1-(3-pyridyl)-2,3-bis(methoxycarbonyl)-6,7 dimethoxynaphthalene N-oxide. 
M.p. 185-186°C (decomposed) 

Reference Example 28 

To tetrahydrofuran (25 ml) is added a 3.4 M solution of sodium aluminum bis(methoxyethxoy) hydride in toluene 
(18.0 ml), and the mixture is cooled to -10°C. To the mixture is added dropwise a suspension of 1-(4-pyridyl)-2,3-bis 
(methoxycarbonyl)-6,7-diethoxynaphthalene (10.0 g) in tetrahydrofuran (25 ml) over a period of 15 minutes. The re- 
action solution is warmed, and stirred under ice-cooling for 1.5 hour, and thereto is added a 15 % aqueous sodium 



57 



EP 0 748 805 B1 



hydroxide solution (3.7 ml). To the reaction mixture are added water and methylene chloride, and the insoluble materials 
are removed by filtration. The filtrate is extracted with methylene chloride, and the extract is washed, dried, and con- 
centrated to give 1-(4-pyridyl)-2,3-bis{hydroxymethyl)-6,7-diethoxy naphthalene (7.89 g). 
M.p. 159-1 61 °C 

5 

Reference Example 29 

1 -(4-Pyridyl)-2 t 3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene is treated in the same manner as in Reference 
Example 28 to give 1-(4-pyridyl)2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene. 
10 M.p. 135-138°C 

Reference Example 30 

1 -(4-Pyridyl)-2,3-bis(hydroxymethyl)-€,7-diethoxynaphthalene (20.0 g) is dissolved in methylene chloride (200 ml), 
is and thereto are added dropwise acetic anhydride (46.6 g) and triethylamine (57.4 g), and the mixture is stirred at room 
temperature overnight. The mixture is diluted with methylene chloride, washed with water, dried, and concentrated. 
The residue is recry stall ized from a mixture of ethyl acetate and hexane to give 1-(4-pyridyl)-2,3-bis(acetoxymethyl)- 
6,7-diethoxynaphthalene (22.4 g). 
M.p. 115-116°C 

20 

Reference Example 31 

1-(4-Pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene is treated in the same manner as in Reference 
Example 30 to give 1-(4-pyridyl)-2,3-bis(acetoxymethyl)-6,7-dimethoxynaphthalene. 
25 M.p. 165-167°C 

Reference Example 32 <*• ^ 

■s ^yV.-jTo a solution of 1-(4-pyridyl)-2,3-bis(acetoxymethyl)-6,7-diethoxynaphthalene (22.4 g) in methylene chloride pltXte 
30 ml)os added m-chloroperbenzoic acid (1 9.0 g) at room temperature, and the mixture is stirred overnight. The reaction 

solution is washed, dried, and concentrated. The residue is crystallized from ether to give 1-(4-pyridyl)-2,3-bis(ace r 

toxymethyl)-6,7-diethoxynaphthalene N-oxide (20.8 g). 
M.p. 158-159°C 

35 Reference Example 33 

1-(4-Pyridyl)-2,3-bis(acetoxymethyl)-6,7-dimethoxynaphthalene is treated in the same manner as in Reference 
Example 32 to give l^-pyridyO^.S-bisfacetoxymethyO-ej-dimethoxynaphthalene N-oxide. 
M.p. 182-185°C 

40 

Reference Example 34 

A mixture of 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene N-oxide (30 g) and phosphorus 
oxychloride (150 ml) is refluxed for two hours. The mixture is concentrated under reduced pressure to remove the 
4£ phosphorus oxychloride, and thereto are added methylene chloride and an aqueous potassium carbonate solution. 
The methylene chloride layer is separated, and concentrated under reduced pressure to remove the solvent. The 
resultant is crystallized from methanol to give 1 -(2-chloro-4-pyridyl)-2,3-bis-(methoxycarbonyl)-6,7-dimethoxynaphtha- 
lene (26 g). 

M.p. 201-203°C 

50 

Reference Example 35 

1-(4-Pyridyt)-2 3-bis(methoxycarbonyl)-6-methoxy-7-ethoxynaphthalene N-oxide is treated in the same manner 
as in Reference Example 34 to give 1 -(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl )-6-methoxy-7-ethoxynaphthalene. 
ss M.p. 196-198°C 
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Reference Example 36 

I^^PyridyO^.S-bisfmethoxycarbonylJnaphthalene N-oxide is treated in the same manner as in Reference Exam- 
ple 34 to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)naphthalene. 
M.p. 174-178 9 C 

Reference Example 37 

1-(4-Pvridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxynaphthalene N-oxide is treated in the same manner 
as in Reference Example 34 to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxynaphthalene. 
M.p. 205-208°C 

Reference Example 38 

1 -(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene N-oxide is treated in the same manner as in Ref- 
erence Example 34 to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene. 
M.p. 154-156°C 

Reference Example 39 

1 -(2-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene N-oxide is treated in the same manner as in Ref- 
erence Example 34 to give a mixture of 1-(2-chloro-6-pyridyl)-2 > 3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene 
and 1-(4-chloro-2-pyridyl)-2 J 3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene. 
MS:415(M + ) 

Reference Example 40 

1-(3-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene N-oxide is treated in the same manner as in 
Reference Example 34 to give a mixture;Of 't:-(2-cliloro:5-pyridyl )72,3-bis(methoxycarbonyl)-6,7-dimethoxynaphtha- 
lene and 1 -(2-chloro-3-pyridyl)-2 > 3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene. 
MS: 415 (M + ) ffi 

Reference Example 41 

A mixture of 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene (22.7 g), phosphorus tri- 
bromide (52 ml) and 1,1,2,2-tetrachloroethane (100 ml) is stirred at 100°Cfor 10 hours. After the reaction is complete, 
the mixture is concentrated under reduced pressure to remove the solvent, and thereto are added methylene chloride 
and an aqueous potassium carbonate solution. The methylene chloride layer is separated, and concentrated under 
reduced pressure to remove the solvent. The residue is crystallized from methanol to give 1 -(2-bromo-4-pyridyl)-2,3-bis 
(methoxycarbonyl)-6,7-dimethoxynaphthalene (17.1 g). 
M.p. 192-194°C 

Reference Example 42 

1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)naphthalene is treated in the same manner as in Reference Ex- 
ample 41 to give 1-(2-bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)naphthalene. 
M.p. 162-163°C 

Reference Example 43 

1-(2-Chloro-4-pyridyl)-2 f 3-bis(methoxycarbonyl)-6-ethoxy-7-methoxynaphthalene is treated in the same manner 
as in Reference Example 41 to give 1 -(2-bromo-4-pyridyl)-2,3-bis(methoxycarbony I )-6-ethoxy-7-methoxy naphthalene. 
M.p. 203-204°C 

Reference Example 44 

The mixture obtained in Reference Example 39 is treated in the same manner as in Reference Example 41, and 
purified by silica gel column chromatography to give 1-(2-bromo-6-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy- 
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naphthalene. 

M.p. 199-200°C 

Reference Example 45 

The mixture obtained in Reference Example 40 is treated in the same manner as in Reference Example 41, and 
purified by silica gel column chromatography to give 1-(2-bromo-5-pyridyl)-2,3-bis(methoxycarbonyl)-6 > 7-dimethoxy- 
naphthalene. 

M.p. 182-184°C 

Reference Example 46 

To a suspension of 1-(4-pyridyl)-2 > 3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene N-oxide (106.4 g) in 
1 ,2-dichloroethane (500 ml) is added phosphorus oxychloride (100 g), and the mixture is refluxed for five hours. After 
the reaction is complete, the mixture is concentrated under reduced pressure, and thereto is added ethyl acetate. The 
ethyl acetate solution is poured into ice-water, and the precipitated crystals are collected by filtration to give 1 -(2-bromo- 
4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene (38.9 g). 
M.p. 192-194°C 

Reference Example 47 

3,4-Dimethoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal and methyl crotonate are treated in the 
same manner as in Reference Example 14 to give 1-(4-pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphtha- 
lene. 

M.p. 152-154°C 
Reference Example 48 .> ^ 

. * v u3f4-Dimethox^ dimethyl acetal and methyl acrylate are treated inUhev 

same manner as in Reference Example 1 4 to give 1 -(4-pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene.>; 
M.p. 152-1 54° C 

Reference Example 49 

1 -(4-Pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene is treated in the same manner as in Refer- 
ence Example 21 to give 1-(4-pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene N-oxide. 
M.p. 230-232°C 

Reference Example 50 

1 -(4-Pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene is treated in the same manner as in Reference Ex- 
ample 21 to give 1-(4-pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene N-oxide. 
M.p. 222-224°C 

Reference Example 51 

1-(4-Pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene N-oxide is treated in the same manner as 
in Reference Example 34 to give 1-(2-chloro-4-pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene. 
M.p. 133-136°C 

Reference Example 52 

1-(4-Pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene N-oxide is treated in the same manner as in Refer- 
ence Example 34 to give 1-(2-chloro-4-pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene. 
M.p. 142-145°C 
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Reference Example 53 

1 -(2-Ch!oro-4-pyridyl)-2-methoxycarbonyl-3-methyl -6,7-dimethoxynaphthalene is treated in the same manner as 
in Reference Example 41 to give 1-(2-bromo-4-pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene. 
M.p. 148-150°C 

Reference Example 54 

1-(2-Chloro-4-pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene is treated in the same manner as in Refer- 
ence Example 41 to give 1 -(2-bromo-4-pyridy I )-2-methoxycarbonyl-6,7-dimethoxy naphthalene. 
M.p. 146-148°C 

Reference Example 55 

To a solution of isovanillin (200 g) in dimethylformamide (500 ml) is added potassium carbonate (236 g) under ice-' 
cooling, and thereto is added dropwise benzyl bromide (203 ml), and the mixture is stirred overnight. The insoluble 
materials in the resulting residue are removed by filtration, and washed with acetone, and the filtrate is concentrated 
under reduced pressure to remove the solvent. The residue is washed again with ether and water, and concentrated 
under reduced pressure to remove the solvent to give 3-benzyloxy-4-methoxybenzaldehyde as an oily product. 

Reference Example 56 

(1) 3-Benzyloxy-4-methoxybenzaldehyde is treated in the presence of sodium acetate in the same manner as in 
Reference Example 1-(1) to give 6-bromo-3-benzyloxy-4-methoxybenzaldehyde as a colorless crystal. 

M.p. 140-141°C 

(2) 6-Bromo-3-benzyloxy-4-methoxybenzaldehyde is treated in the same manner as in Reference Example 1-(2) 
to give 6-bromo-3-benzyloxy-4-methoxybenzaldehyde dimethyl acetal as an oily product. 

Reference Example 57 ^ ^v^^^^.^c.^.v-;:> ^l, \ 

6-Bromo-3-benzyloxy-4-methoxybenzaldebyde dimethyl acetal is treated in the same manner as in Reference 
Example 6 to give 3-benzyloxy-4-methoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal as an oily product. 

Reference Example 58 

3-Benzyloxy-4-methoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal is treated at room temperature 
for three days in the same manner as in Reference Example 14 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-ben- 
zyloxy-7-methoxynaphthalene. 

M.p. 240-242° C (decomposed) 

Reference Example 59 

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxy naphthalene is treated in the same manner as in 
Reference Example 21 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyIoxy-7-methoxynaphthalene N-oxide. 
M.p. 254-257°C (decomposed) 

Reference Example 60 

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxynaphthalene N-oxide is treated in the same man- 
ner as in Reference Example 34 to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxynaph- 
thalene. 

M.p. 260-261 °C (decomposed) 

Reference Example 61 

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxynaphthalene is treated in the same manner as in 
Reference Example 117-(1) to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-hydroxy-7-methoxynaphthalene. 
M.p. 225-230°C (decomposed) 
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Reference Example 62 

1-(4-fyridyl)-2,3-bis(methoxycarbo and isopropyl iodide are treated in the 

same manner as in Reference Example 1 1 7-(2) to give 1 -(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-meth- 
s oxynaphthalene. 

M.p. 210-21 2°C 

Reference Example 63 

10 1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-hydroxy-7-methoxy-naphthalene and butyl iodide are treated in the 

same manner as in Reference Example 117-(2) to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-butoxy-7-methoxy- 
naphthalene. 

M.p. 149-151°C 

15 Reference Example 64 

1 -(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-hydroxy-7-methoxynaphthalene and octyl iodide are treated in the same 
manner as in Reference Example 117-(2) to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-octyloxy-7-methoxynaph- 
thalene. 
20 M.p. 124-126°C 

Reference Example 65 

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-methoxynaphthalene is treated in the same manner as 
25 in Reference Example 21 to give 1 -(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-methoxynaphthalene N-ox- 
ide. 

~ M.p. t95-200°C (decomposed) A ... 

,: ' ^' - ^Reference Example, 66 } : 

.30 ,> s:. ' ■ " 

al -(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-butoxy-7-methoxynaphthalene is treated in the same manner as in Ref- 
erence Example 21 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-butoxy-7-methoxynaphthalene N-oxide. 
M.p. 170-1 73° C 

35 Reference Example 67 

1 -(4-Pyridyl)-2 J 3-bis(methoxycarbonyl)-6-octyIoxy-7-methoxynaphthalene is treated in the same manner as in Ref- 
erence Example 21 to give 1-(4-pyridyl)-2 l 3-bis(methoxycarbonyl)-6-octyloxy-7-methoxynaphthalene N-oxide. 
M.p. 143-146°C 

40 

Reference Example 68 

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-methoxynaphthalene N-oxide is treated in the same 
manner as in Reference Example 34 to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-meth- 
45 oxynaphthalene. 

M.p. 195-200°C (decomposed) 

Reference Example 69 

so 1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-butoxy-7-methoxynaphthalene N-oxide is treated in the same manner 

as in Reference Example 34 to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-butoxy-7-methoxynaphthalene. 
M.p. 143-147*C 

Reference Example 70 

55 

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-octyloxy-7-methoxynaphthalene N-oxide is treated in the same manner 
as in Reference Example 34 to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-octyloxy-7-methoxynaphtha- 
lene. 
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M.p. 93-97°C 
Reference Example 71 

s 4-Carboxy-2-chloropyridine (78.7 g) is added slowly to a suspension of sodium borohydride (28.4 g) in tetrahydro- 

furan (750 ml) under nitrogen atmosphere, and thereto is added dropwise boron trifiuoride-ether complex (123 ml). 
The mixture is reacted at room temperature for six hours. To the mixture is added a 6 M hydrochloric acid (960 ml), 
and the mixture is concentrated under reduced pressure to remove the solvent. The resultant is basified with sodium 
hydroxide, and extracted with chloroform. The chloroform layer is washed with a saturated aqueous sodium hydrogen 

10 carbonate solution, dried and concentrated under reduced pressure to remove the solvent to give 2-chloro-4-hy- 
droxymethylpyridine (62.2 g). 
M.p. 63-65°C 

Reference Example 72 

75 

(1 ) To a solution of oxalyl chloride (42.2 ml) in methylene chloride (11 00 ml) is added dropwise a solution of dimethyl 
sulfoxide (68.7 ml) in methylene chloride (220 ml) at -60°C to -SOX, and thereto is further added dropwise a 
solution of 2-chloro-4-hydroxymethylpyridine (63.2 g) in methylene chloride (440 ml) at the same temperature. The 
mixture is stirred for 15 minutes, and thereto is added dropwise triethylamine (306.6 ml) at the same temperature. 

20 The mixture is stirred for five minutes, and warmed to room temperature. After the reaction is complete, to the 

reaction mixture is added water (2.2 liters). The methylene chloride layer is separated, and the aqueous layer is 
extracted again with methylene chloride (2.2 liters). The methylene chloride layers are combined, and washed with 
a saturated aqueous sodium hydrogen carbonate solution, dried, and concentrated under reduced pressure to 
remove the solvent to give 2-chloropyridine-4-carbaldehyde. 

25 (2) A solution of 2-chloropyridine-4-carbaldehyde in dimethylformamide (1 50 ml) is added dropwise into a suspen- 

sion of sodium cyanide (5.2 g) in dimethylformamide (200 ml) over a period of five minutes. The mixture is stirred 
, for five^minutes, and thereto is added dropwise a solution of acrylic acid tert-butyl ester (61 .4 ml) in dimethylfor-., 
. mamide (350 ml) over a period of ten minutes, and the mixture is stirred overnight. To the reaction mixture are - 
' n >' j i ;£v ^added*ethy I acetate and water, and the ethyl acetate layer is washed with a saturated aqueoussodium: hydrogen] * 

.30 carbonate solution, dried, and concentrated under reduced pressure to remove the solvent. The residue is purified: 

& by silica gel column chromatography (solvent; hexane:ethyl acetate = 4:1) to give 4-(2-chloropyridin-4-yl) r 4-oxo- 
butylic acid tert-butyl ester (82.8 g) as an oily product. 

Reference Example 73 

35 

To 4-(2-chloropyridin-4-yl)-4-oxo-butylic acid tert-butyl ester (82.8 g) is added trifluoroacetic acid (118 ml) under 
ice-cooling, and the mixture is stirred for 15 minutes, and reacted at room temperature for one hour. To the mixture is 
further added trifluoroacetic acid (24 ml), and the mixture is reacted at room temperature for two hours. The mixture 
is concentrated under reduced pressure to remove the trifluoroacetic acid, subjected to azeotrophic distillation with 
40 toluene, and crystallized from ether to give 4-(2-chloropyridin-4-yl)-4-oxobutylic acid (53.8 g). 
M.p. 118-120°C 

Reference Example 74 

45 a mixture of 3,4-dimethoxybenzaldehyde (1.66 g), 4-(2-chloropyridin-4-yl)-4-oxo-butylic acid (2.14 g), sodium ac- 

etate (0.82 g) and acetic anhydride (5.66 ml) is stirred at 80°C for two hours. To the mixture are added dropwise acetic 
acid and cone, hydrochloric acid (50 ml), and the mixture is refluxed for two hours. The reaction solution is washed 
with ether, and the pH value of the mixture is adjusted to pH 4 with sodium hydroxide. The mixture is dried and con- 
centrated under reduced pressure to remove the solvent. The residue is extracted with a mixture of chloroform and 

so methanol (9:1 ) to give 1 -(2-chloro-4-pyridyl)-3-carboxy-6,7-dimethoxy naphthalene (yield; 67 %), 
M.p. >250°C 

Reference Example 75 

55 To a solution of 1-(2-chloro-4-pyridyl)-3-carboxy-6,7-dimethoxynaphthalene (2.3 g) in tetrahydrofuran (60 ml) is 

added dropwise a solution of sodium aluminum bis(2-methoxyethoxy) hydride (70 % toluene solution, 2.36 ml) in tet- 
rahydrofuran at -10°C, and the mixture is stirred at room temperature for one hour. To the mixture is added dropwise 
a solution of sodium aluminum bis(2-methoxyethoxy) hydride (70 % toluene solution, 1.57 ml) in tetrahydrofuran (5 
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ml), and the mixture is heated with stirring at 40°C for one hour. To the mixture is added methanol, and thereto is added 
an aqueous sodium hydroxide solution (sodium hydroxide (1 .6 g) in water (20 ml)), and the mixture is stirred at 50°C 
for 30 minutes. The reaction residue is extracted with ethyl acetate, and extracted with dichloromethane. The organic 
layer is washed with water, dried, and concentrated under reduced pressure to remove the solvent. The residue is 
purified by silica gel column chromatography (solvent; chloroform:acetone =19:1), and crystallized from ether to give 
1-(2-chloro-4-pyridyl)-3-hydroxymethyl-6,7-dimethoxynaphthalene (531 mg, yield; 24%). 
M.p. 115-118°C 

Reference Example 76 

A mixture of 3,4-diethoxybenzaldehyde (54.2 g), 4-(2-chloropyridin-4-yl)-4-oxo-butylic acid (59.6 g), sodium ace- 
tate (22.9 g) and acetic anhydride (158 ml) is stirred at 80°C for two hours under nitrogen atmosphere. The mixture is 
allowed to cool for 30 minutes, and thereto are added acetic acid (1 .4 liter) and cone, hydrochloric acid (1 .4 liter), and 
the mixture is refluxed for two hours. The mixture is cooled with ice, and thereto is added sodium hydroxide (672 g), 
and thereto are further added water (1.4 liter), chloroform (2.5 liter), and methanol (0.3 liter). The chloroform layer is 
dried, concentrated under reduced pressure to remove the solvent, and the residue is crystallized from ether to give 
1-(2-chloro-4-pyridyl)-3-carboxy-6,7-diethoxynaphthalene (70.4 g). 
M.p. >250°C 

Effects of Invention 

The desired compounds [I] of the present invention and a pharmaceutical^ acceptable salt thereof show an ex- 
cellent bronchoconstriction inhibitory activity and are useful in the prophylaxis or treatment of asthma. That is, the 
desired compounds [IJ of the present invention can effectively inhibit the bronchoconstriction induced by various spas- 
mogens such as histamine, U-46619, leukotriene D 4 , etc., or by antigens. For example, the desired compounds of the 
present invention such as 1 -[2-(2-oxo-1 ,2-dihydroquinolin-1 -yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaph- 
thalene, 1-{2-[2-oxo^-(2-piperidinoethyl)amino-1,2-dihy^ 

thoxynaphthalene, 1 -{2-[2-oxo-4-(4-pyridyl)-1,2-dihydroquinolin-1-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7^ 
ynaphthalene, 1 -[2-(2-oxo-3-morpholinoTi^ 

naphthalene, 1 -[2-(1 -oxo-5-methoxymethoxy^1 ,2-dihydrbisoquinolin-2-yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dime- 
thoxynaphthalene, 1-{2-[1-oxo-5-(2-piperidinoethyloxy)-1,2-dihydroisoquinoiin-2-yl]-4-pyridyl}-2,3-bis(hydroxyme- 
thyl)-6,7-dimethoxynaphthalene, 1-[2-(3-oxo-2,3-dihydroisoquinolin-2-yl)-4-pyridyl]-2 t 3-bis(hydroxymethyl)-6,7-dime- 
thoxynaphthalene, 1-{2-[4-(3-pyridyl)-1 (2H)-phthalazinon-2-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-dimethoxynaph- 
thalene, 1-{2-[4-(3-pyridylmethyl)-1 (2H)-phthalazinon-2-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphtha- 
lene, 1-{2-[6,7-dimethoxy-4-(3-pyridyl)-1 (2H)-phthalazinon-2-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-diethoxynaph- 
thalene, 1 -{2-[4-(3-pyridyl)-1 (2H)-phthalazinon-2-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene, 1 -{2- 
[4-(3-pyridyl)-1 (2H)-phthalazinon-2-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6-methoxy-7-ethoxynaphthalene, or a phar- 
maceutical ly acceptable salt thereof show antigen-induced bronchoconstriction inhibitory activity more than 30 times 
as strong as those of theophylline. 

Besides, the desired compounds [I] of the present invention and a pharmaceutical^ acceptable salt thereof hardly 
show any side effects on heart, etc., but selectively show bronchoconstriction inhibitory activity and low toxicity, and 
hence, they advantageously show high safety as a medicament. Although theophylline shows serious side effects on 
heart such hypotension, cardioplamus, etc., the desired compounds [I] of the present invention and a pharmaceutical^ 
acceptable salt thereof substantially do not show such side effects and only show an excellent antiasthmatic activity. 



Claims 

1 . A naphthalene derivative of the formula [I]: 
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wherein R 1 and R 2 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group; either one of R 3 and R 4 is a protected or unprotected hydroxy-substituted methyl group, and another is a 
hydrogen atom, a C v6 alky I group, or a protected or unprotected hydroxy-substituted methyl group; R 5 and R 6 are 
the same or different and are each a hydrogen atom, a substituted or unsubstituted C^e alky! group, a substituted 
s or unsubstituted phenyl group, or a protected or unprotected amino group, or both bond at their termini and combine 

with the adjacent nitrogen atom to form a substituted or unsubstituted heterocyclic group, and a pharmaceutical^ 
acceptable salt thereof. 

2. A compound according to claim 1 , wherein R 1 and R 2 are the same or different and are each a hydrogen atom or 
10 a C^e alkoxy group. 

3. A compound according to claim 1 or claim 2, wherein the heterocyclic group formed by combining R^ and R 6 
together with the adjacent nitrogen atom is monocyclic, bicyclic or tricyclic heterocyclic groups which may contain 
one or more additional heteroatoms selected from a nitrogen atom, an oxygen atom and a sulfur atom in addition 

1$ to said adjacent nitrogen atom. 

4. A compound according to claim 3, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a member selected from the group consisting of pyridyl, quinolyl, isoquinolyl, cy- 
clopenta[b]pyridyl, pyrro[2,3-b]pyridyl, imidazo[4,5-b]pyridyl, pyrido[2,3-d]thiazoIyI, pyrido[2,3-d]oxazolyl, naphthy- 

20 ridinyl, quinoxalinyl, phtharazinyl, quinazolinyl, indolyl, pyridazinyl, azepinyl, azetidyl, isoindolyl, pyrrolyl, ben- 

zazepinyl, phenanthridinyl, benzothiadinyl, benzimidazolinyl, pyradinyl, and morpholino, and a partially or wholly 
hydrogenated one thereof. 

5. A compound according to any one of claims 1 to 4, wherein the heterocyclic group formed by combining R 5 and 
25 R6 together with the adjacent nitrogen atom is substituted by one or more of the substituents selected from the 

group consisting of (1) a C 2 _7 alkenyl group, (2) a C 2 .j alkynyl group, (3) a C A . 6 alkylthio group, (4) a cycloalkyl 
group, (5) a trifluoromethyl group, (6) a cyano group, (7) a tetrazolyl group, (8),a formyl group, (9) an amino group, 
(10) a mono- or di-C^.g alkylamino group in which the alkyl.moiety is optionally substituted by a morpholino group, 
a monocycloalkyl-substituted amino group, a pyridyl;group; anHmidazolylJgroup, a piperidyl group, or a pyrrolidinyl 

30 group, (11) a pyridyl group, (12) a morpholino groups 13) a C^alkyl-substitutedtriazolyl group, (14)abis(hydroxy- 

C^. 6 alkyl)aminocarbonyl group, (15) bis(tri-C 1 _ 6 alkylsilyloxy-C^g alkyl)aminocarbonyl group, (16) a morpholino- 
carbonyl group, (17) a C^. G alkyl-substituted piperazinylcarbonyl group, (18) a hydroxy-C^ alkyl-substituted pip- 
erazinylcarbonyl group, (19) a tri-C-,. 6 alkylsilyloxy-C-,^ alkyl-substituted piperazinylcarbonyl group, (20) a C-,. 6 
alkoxycarbonyl group, (21) a carboxyl group, (22) a C^. G alkyl group being optionally substituted by a morpholino 

35 group or a pyridyl group, (23) a C^. 6 alkoxy group being optionally substituted by a piperidyl group, a pyridyl group, 

a hydroxy group or a alkoxy group, (24) an oxo group, (25) a hydroxy group, (26) a pyrimidinyl group, (27) a 
phenyl group being optionally substituted by a di-C^g alkylamino group or a halogen atom, (28) a halogen atom, 
(29) a nitro group, (30) an imidazolyl group, and (31) a C 2 . 7 alkylenedioxy group. 

40 6. A compound according to claim 5, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group having at least one oxo substituent. 

7. A compound according to claim 6, wherein the heterocyclic group having at least one oxo substituent has a partial 
structure of the formula: 

45 




8. A compound according to claim 5, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

55 (1 ) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)quinolyl group which may optionally be substituted 

by a member selected from a mono- or di-C^e alkylamino group in which the C v6 alkyl moiety is optionally 
substituted by a morpholino group, a monocycloalkyl-substituted amino group, a pyridyl group, an imidazolyl 
group, a piperidino group or a pyrrolidinyl group; a pyridyl group; a morpholino group; a C A _ 6 alkyl-substituted 
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triazolyl group; a bis(hydroxy-C,_ 6 alkyl)aminocarbonyl group; a bis[tri(C 1 . 6 alkyOsilyloxy-Cj.e alkyl]aminocar- 
bonyl group; a C v6 morpholinocarbonyl group; a C-,^ alkyl-substituted piperazinylcarbonyl group; a hydroxy- 
c i-6 alkyl-substituted piperazinylcarbonyl group; a tri-Cj.g alkylsilyloxy-C v6 alkyl-substituted piperazinylcarb- 
onyl group; a C v$ alkoxycarbonyl group; a carboxyl group; a C v6 alkyl group; a C v6 alkoxy group having 
optionally a hydroxy or C v6 alkoxy substituent; and a hydroxy group, 

(2) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)quinoxalinyl group, 

(3) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)isoquinolyl group which may optionally be substi- 
tuted by a member selected from a morpholino-substituted C^e alkyl group; a C^. s alkoxy group having op- 
tionally a piperidyl, pyridyl or lower alkoxy substituent; and a hydroxy group, 

(4) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)phthalazinyl group which may optionally be sub- 
stituted by a member selected from aC^ alkyl group having optionally a pyridyl substituent; a pyrimidinyl 
group; a C-,. 6 alkoxy group; a pyridyl group; an imidazolyl group; a phenyl group being optionally substituted 
by a di-C-,.6 alkylamino group or a halogen atom; and a hydroxy group, 

(5) an oxo- (or hydroxy-)substituted dihydro- (or hexahydro-)pyridyl group which may optionally be substituted 
by a member selected from a halogen atom; a C^. s alkyl group; aC^ alkoxy group; a nitro group; a pyridyl 
group; and an imidazolyl group, 

(6) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)naphthyridinyl group, 

(7) an oxo- (or hydroxy-)substituted hexahydroquinolyl group, 

(8) an oxo- (or hydroxy-)substituted dihydroindolyl group, 

(9) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)benzazepinyl group, 

(10) a dihydro- (or tetrahydro-)isoquinolyl group, 

(11) an oxo- (or hydroxy-) substituted dihydro- (or tetrahydro-)benzothiazinyl group, 

(12) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)quinazolinyl group which may optionally be sub- 
stituted by a C-,.6 alkyl group and/or an oxo group, 

(13) an oxo- (or hydroxy-)substituted dihydrobenzimidazolinyl group, 

(14) an oxo- (or hydroxy-)substituted dihydrophenanthridinyl group, 

>:* (15) an oxo- (or hydroxy-)substituted dihydro- (ortetrahydro-)pyrrolyl group which may optionally be substituted 

by a C-,. 6 alkyl group, 1 .: * «. f ■ 

I (16) a hexahydropyrazinyl group, * t^^tt ^v^; 

(17) a C 2 . 7 alkylenedioxy-substituted hexahydropyridyl group, and ,v u, & <* • 

(1 8) a morpholino group. & 

9. A compound according to claim 8, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

(1 ) an oxo-substituted dihydro- (or tetrahydro-)quinolyl group or a hydroxy-substituted dihydro- (or tetrahydro-) 
quinolyl group, 

(2) an oxo-substituted dihydro- (or tetrahydro-)quinoxalinyl group, 

(3) an oxo-substituted dihydro- (or tetrahydro-)isoquinolyl group, 

(4) an oxo-substituted dihydro- (or tetrahydro-)phthalazinyl group, 

(5) an oxo-substituted dihydro- (or hexahydro-)pyridyl group, 

(6) an oxo-substituted dihydro- (or tetrahydro-)naphthyridinyl group, 

(7) an oxo-substituted hexahydroquinolyl group, 

(8) an oxo-substituted dihydroindolyl group, 

(9) an oxo-substituted dihydro- (or tetrahydro-Jbenzazepinyl group, 

(10) a dihydro- (or tetrahydro-)isoquinolyl group, 

(11) an oxo- substituted dihydro- (or tetrahydro-)benzothiazinyl group. 

(12) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl group, 

(1 3) an oxo-substituted dihydrobenzimidazolinyl group, 

(14) an oxo-substituted dihydrophenanthridinyl group, 

(15) an oxo-substituted dihydro- (or tetrahydro-)pyrrolyl group, 

(16) a hexahydropyrazinyl group, 

(17) a C 2 . 7 alkylenedioxy-substituted hexahydropyridyl group, and 

(18) a morpholino group. 

10. A compound according to claim 9, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 
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(1) an oxo-substituted dihydro- (or tetrahydro-)quinolyl group or a hydroxy-substituted tetrahydroquinolyl 
group, 

(2) an oxo-substituted dihydroquinoxalinyl group, 

(3) an oxo-substituted dihydro-isoquinolyl group, 
5 (4) an oxo-substituted dihydrophthalazinyl group, 

(5) an oxo-substituted dihydro- (or hexahydro-)pyridyl group, 

(6) an oxo-substituted dihydronaphthyridinyl group, 

(7) an oxo-substituted hexahydroquinolyl group, 

(8) an oxo-substituted dihydroindolyl group, 

10 (9) an oxo-substituted dihydrobenzazepinyl group, 

(10) a tetrahydroisoquinolyl group, 

(11) an oxo-substituted tetrahydrobenzothiazinyl group, 

(12) an oxo-substituted dihydro- (or tetrahydro-Jquinazolinyl group, 

(13) an oxo-substituted dihydrobenzimidazolinyl group, 
is (14) an oxo-substituted dihydrophenanthridinyl group, 

(15) an oxo-substituted tetrahydropyrrolyl group, 

(16) a hexahydropyrazinyl group, 

(17) a C 2 . 7 alkylenedioxy-substituted hexahydropyridyl group, and 

(18) a morpholino group. 

20 

11. A compounds according to claim 10, wherein the heterocyclic group formed by combining R 5 and R 6 with the 
adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

(1 ) an oxo-substituted dihydro- (or tetrahydro-Jquinolyl or a hydroxy-substituted tetrahydroquinolyl group which 
may optionally be substituted by a member selected from a mono- or di-C v6 alkylamino group in which the 
C1-6 a 'kyl mo^ty is substituted by a morpholino group, a monocycloalkylamino group, a pyridyl group, an 

. imic-azolyl group; J a piperidino group or a pyrrolidinyl group; a pyridyl group; a morpholino group; a C,^ alkyl- . . 
. . .substituted triazolyl group; a C^. 6 alkyl-substituted piperazinylcarbonyl group; a C^. s alkoxycarbonyl group; a t ■ ; 
-r ::;';hydroxy,group; a C^. 6 alkyl group; and a alkoxy group having optionally a hydroxy or C 1 . 6l alkoxy.substit-_r^,:; ; ) 
" uent, r 7" « ■ 

(2) an oxo-substituted dihydroquinoxalinyl group, * 

(3) an oxo-substituted dihydroisoquinolyl group which may optionally be substituted by a member selected 
from a morpholino-substituted alkyl group; a C A . 6 alkoxy group having a piperidyl, pyridyl or C^. 6 alkoxy 
substituent; and a hydroxy group, 

(4) an oxo-substituted dihydrophthalazinyl group which may optionally be substituted by a member selected 
from a pyridyl-substituted C u6 alkyl group; a pyrimidinyl group; a pyridyl group; a alkoxy group; an imi- 
dazolyl group; and a di-C^ alkylamino-substituted phenyl group, 

(5) an oxo-substituted dihydropyridyl group which is substituted by a member selected from a C^. G alkyl group; 
a C-|. 6 alkoxy group; a pyridyl group; and an imidazolyl group, 

(6) an oxo-substituted dihydronaphthyridinyl group, 

(7) an oxo-substituted hexahydroquinolyl group, 

(8) an oxo-substituted dihydroindolyl group, 

(9) an oxo-substituted tetrahydrobenzothiazinyl group, 

(10) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl group which may optionally be substituted by a 
C v6 alkyl group and an oxo group, 

(11) an oxo-substituted dihydrobenzimidazolinyl group, and 

(12) an oxo-substituted dihydrophenanthridinyl group. 

12. A compound according to claim 10, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
50 the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

(1 ) an oxo-substituted dihydro- (or tetrahydro-Jquinolyl or a hydroxy-substituted tetrahydroquinolyl group which 
may optionally be substituted by a member selected from a mono- or di-C^e alkylamino group in which the 
c i-6 a 'ky' moiety is substituted by a morpholino group, a pyridyl group, an imidazolyl group, a piperidino group 

55 or a pyrrolidinyl group; a pyridyl group; a morpholino group; a C 1 . 6 alkyl-substituted triazolyl group; a C 1 ^ alkyl 

group; and a alkoxy group having optionally a hydroxy or C^ 6 alkoxy substituent, 

(2) an oxo-substituted dihydroquinoxalinyl group, 

(3) an oxo-substituted dihydroisoquinolyl group which may optionally be substituted by a member selected 
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from a morpholino-substituted C v6 alkyl group; a C^g alkoxy group having a piperidyl or C^g alkoxy substit- 
uent; and a hydroxy group, 

(4) an oxo-substituted dihydrophthalazinyl group which may optionally be substituted by a member selected 
from a pyridyl-substituted C^g alkyl group; a pyrimidinyl group; a pyridyl group; a C v6 alkoxy group; and an 

5 imidazolyl group, 

(5) an oxo-substituted dihydropyridyl group which is substituted by a member selected from a alkyl group; 
a C v6 alkoxy group; a pyridyl group; and an imidazolyl group, 

(6) an oxo-substituted tetrahydrobenzothiazinyl group, and 

(7) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl group which may optionally be substituted by a 
10 C^e alkyl group and an oxo group. 

13. A compound according to claim 12, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

15 (1 ) an oxo-substituted dihydroquinolyl or a hydroxy-substituted tetrahydroquinolyl group which may optionally 

be substituted by a member selected from a mono- or di-C^ alkylamino group in which the alkyl moiety 
is substituted by a morpholino group, a pyridyl group, an imidazolyl group, or a piperidino group; a pyridyl 
group; a morpholino group; a C v6 alkyl-substituted triazolyl group; and a C^. 6 alkoxy group being substituted 
by a C1-6 alkoxy group or a hydroxy group, 

20 (2) an oxo-substituted dihydroisoquinolyl group which may optionally be substituted by a member selected 

from a morpholino-substituted C^g alkyl group; a 0^. 6 alkoxy group having a piperidyl or C-|_ 6 alkoxy substit- 
uent; and a hydroxy group, 

(3) an oxo-substituted dihydrophthalazinyl group which may optionally be substituted by a member selected 
from a pyridyl-substituted C,_ 6 alkyl group; a pyrimidinyl group; a pyridyl group; a C^. 6 alkoxy group; and an 

25 imidazolyl group, 

(4) an oxo-substituted dihydropyridyl group which is substituted by a member selected from a C^. e alkyl group; 
a C^. 6 alkoxy group; a pyridyl group/'and amimidazolyl group, and 

(5) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl group which may optionally be substituted by a 

C1-6 alkyl group andian oxo.group; y > - Ti 

30 v n,.v - ■ V 

14. A compound according to ; claim 13, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

(1) an oxo-substituted dihydroquinolyl group which may optionally be substituted by a member selected from 
35 a mono- or di-C^.g alkylamino group in which the C^g alkyl moiety is substituted by a morpholino group, a 

pyridyl group, an imidazolyl group, or a piperidino group; a pyridyl group; a morpholino group; a C^g alkyl- 
substituted triazolyl group; and a C-, _ 6 alkoxy group being substituted by a , 6 alkoxy group or a hydroxy group, 

(2) an oxo-substituted dihydroisoquinolyl group which may optionally be substituted by a member selected 
from a morpholino-substituted 0 A . S alkyl group and a piperidyl-substituted C^. e alkoxy group, 

40 (3) an oxo-substituted dihydrophthalazinyl group which may optionally be substituted by a member selected 

from a pyridyl-substituted C^g alkyl group; a pyrimidinyl group; a pyridyl group; a C^.g alkoxy group; and an 
imidazolyl group, and 

(4) an oxo-substituted dihydropyridyl group which is substituted by a member selected from a C v6 alkyl group, 
a C 1>6 alkoxy group, and an imidazolyl group. 

45 

15. A compound according to claim 10, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

(1) an oxo-substituted dihydro- (or tetrahydro-Jquinolyl or hydroxy-substituted tetrahydroquinolyl group which 
50 may optionally be substituted by a member selected from a mono- or di-C^g alkylamino group in which the 

C^g alkyl moiety is substituted by a morpholino group, a monocycloalkyl-substituted amino group, a pyridyl 

group, an imidazolyl group, or a piperidino group; a pyridyl group; a morpholino group; a alkyl-substituted 

piperazinylcarbonyl group; a C^.g alkoxycarbonyl group; a C A _ 6 alkyl group; a hydroxy group; and a C A . e alkoxy 

group having optionally a hydroxy or C v6 alkoxy substituent, 
55 (2) an oxo-substituted dihydroisoquinolyl group which may optionally be substituted by a member selected 

from a morpholino-substituted C^. 6 alkyl group; and a C^g alkoxy group having a piperidyl, pyridyl or C v6 

alkoxy substituent, 

(3) an oxo-substituted dihydrophthalazinyl group which may optionally be substituted by a member selected 
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from a pyridyl-substituted Cj.g alkyl group; a pyrimidinyl group; a Cj.g alkoxy; a pyridyl group; an imidazofyl 
group; and a di-C^ alky lam ino-substituted phenyl group, 

(4) an oxo-substltuted dihydropyridyl group which is substituted by a pyridyl group, 

(5) an oxo-substituted dihydronaphthyridinyl group, 
s (6) an oxo-substituted hexahydroquinolyl group, 

(7) an oxo-substituted dihydroindolyl group, 

(8) an oxo-substituted tetrahydrobenzothiazinyl group, 

(9) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl group which may optionally be substituted by a 
C^e alkyl group and an oxo group, 

10 (10) an oxo-substituted dihydrobenzimidazolinyl group, and 

(11) an oxo-substituted dihydrophenanthridinyl group. 

16. A compound according to claim 15, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

15 

(1 ) an oxo-substituted dihydro- (or tetrahydro-)quinolyl group which may optionally be substituted by a member 
selected from a mono- or di-C^g alkylamino group in which the C^g alky! moiety is substituted by a morpholino 
group, an imidazolyl group or a pyridyl group; a morpholino group; and a C^g alkyl group, 

(2) an oxo-substituted dihydroisoquinolyl group which may optionally be substituted by a member selected 
20 from a morpholino-substituted C-,. 6 alkyl group and a C^g alkoxy group having a pyridyl or C^g alkoxy sub- 

stituent, 

(3) an oxo-substituted dihydrophthalazinyl group which is substituted by a member selected from a pyridyl- 
substituted C^g alkyl group; a C^g alkoxy group; a pyridyl group; and a di-C^g alkylamino-substituted phenyl 
group, and 

25 (4) an oxo-substituted dihydrophenanthridinyl group. 

17. A compound according to claim 16, wherein.the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

30 (1) an oxo-substituted dihydro- (ortetrahydro-)quinolyl group which may optionally be substituted by a member & t ^ 

selected from a mono- or di-C^g alkylamino group in which the C^g alkyl moiety is substituted by a pyridyl 
group; a morpholino group; and a C^g alkyl group, 

(2) an oxo-substituted dihydroisoquinolyl group which may optionally be substituted by a member selected 
from a morpholino-substituted C^g alkyl group and a C^g alkoxy group having a pyridyl or C^g alkoxy sub- 

35 stituent, 

(3) an oxo-substituted dihydrophthalazinyl group which is substituted by a member selected from a pyridyl- 
substituted lower C^g group; a C^g alkoxy; a pyridyl group; and a di-C^g alkylamino-substituted phenyl group, 
and 

(4) an oxo-substituted dihydrophenanthridinyl group. 

40 

18. A compound according to claim 10, wherein the heterocyclic group formed by combining R 5 and R 6 together with 
the adjacent nitrogen atom is a heterocyclic group selected from the group consisting of 

(1 ) an oxo-substituted dihydro- (or tetrahydro-)quinolyl group which may optionally be substituted by a member 
4$ selected from a mono- or di-C,_ 6 alkylamino group in which the C^g alkyl moiety is substituted by a morpholino 

group, an imidazolyl group or a pyridyl group; a morpholino group; and a C^g alkyl group, 

(2) an oxo-substituted dihydroisoquinolyl group which is substituted by a member selected from a morpholino- 
substituted C v6 alkyl group; and a C^g alkoxy-substituted C v6 alkoxy group, and 

(3) an oxo-substituted dihydrophthalazinyl group which is substituted by a member selected from a pyridyl- 
50 substituted C^g alkyl group; a pyridyl group; and a alkoxy group. 

19. A compound according to any one of claims 1 , 3, 4, 5, 6, 7, 11 , 15, 16, 17 or 18, wherein R 1 and R 2 are the same 
or different and are each a protected hydroxy group, and R 3 and R 4 are each a hydroxy-substituted methyl group. 

55 20. A compound according to claim 1 9, wherein the protected hydroxy group is a hydroxy group protected by a 
alkyl group. 

21. 1-[2-(2-Oxo-1,2-dihydroquinolin-1-yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6 l 7-dimethoxynaphthalene, or a pharma- 
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ceutically acceptable salt thereof. 

22. 1 -{2-[2-Oxo-4-(2-piperidinoethyl)amino-1 ,2-dihydroquinolin-1 -yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-dimethox- 
ynaphthalene, or a pharmaceutical^ acceptable salt thereof. 

23. 1 -{2-[2-Oxo-4-(4-pyridyl)-1 ,2-dihydroquinolin-1 -yq^-pyridylJ^.S-bisfhydroxymethylJ-ej-dimethoxynaphthalene, 
or a pharmaceutically acceptable salt thereof. 

24. 1 -[2-(2-Oxo-3-morpholino-1 ,2-dihydroquinoljn-1 -yO^-pyridyll^.a-bisChydroxymethyO-SJ-dimethoxynaphtha- 
lene, or a pharmaceutically acceptable salt thereof. 

25. 1 -{2-[4-(3-Pyridyl)-1 (2H)-phtha!azinon-2-yl]-4-py^^ or a 
pharmaceutically acceptable salt thereof. 

26. 1-{2-[4-(3-Pyridylmethyl)-1(2H^ 

or a pharmaceutically acceptable salt thereof. 

27. 1 -{2-[6,7-Dimethoxy-4«(3-pyridyl)-1 (2H)-phthalazinon-2-yl]-4-pyridyl}-2, 3-bis(hydroxymethyl)-6,7-dimethoxy- 
naphthalene, or a pharmaceutically acceptable salt thereof. 

28. 1 -{2-[4-(3-Pyridyl)-1 (2H)-phthalazinon-2-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene, or a 
pharmaceutically acceptable salt thereof. 

29. 1-{2-[4-(3-Pyridyl)-1(2H)-phthalazinon-2-yl]-4-pyr^^ 
or a pharmaceutically acceptable salt thereof. 

; 30. A process for the preparation of a naphthalene derivative of the formula [I]: ~ $ .?! 

j 13* ' *' ■"■"•"' :UiV ^!^'T'- '■ 

wherein R 1 and R 2 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group; either one of R 3 and R 4 is a protected or unprotected hydroxy-substituted methyl group, and another is a 
hydrogen atom, a alkyl group, or a protected or unprotected hydroxy-substituted methyl group; R 5 and R 6 are 
the same or different and are each a hydrogen atom, a substituted or unsubstituted C^.g alkyl group, a substituted 
or unsubstituted phenyl group, or a protected or unprotected amino group, or both bond at their termini and combine 
with the adjacent nitrogen atom to form a substituted or unsubstituted heterocyclic group, or a pharmaceutically 
acceptable salt thereof, which comprises reacting a compound of the formula [II]: 




wherein R 11 and R 21 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group, either one of R 31 and R 41 is a protected or unprotected hydroxy-substituted methyl group, and another one 
is a hydrogen atom, a 0^ 6 alkyl group, or a protected or unprotected hydroxy-substituted methyl group, and X is 



70 



EP 0 748 805 B1 



a halogen atom, with a nitrogen-containing compound of the formula [III]: 

R 5 

H-K A [HI] 
R 6 

wherein R 5 and R 6 are the same as defined above, and where R 11 and/or R 21 are a protected hydroxy group and 
R 31 and/or R 41 are a protected hydroxy-substituted methyl group, optionally followed by removing protecting groups 
for the hydroxy groups, partially or wholly depending on the kinds of the protecting group, and if necessary, re- 
protecting the hydroxy group(s) at 6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, 
and further if necessary, protecting whole hydroxy groups or hydroxymethyl moieties, and if desired, converting 
into a pharmaceutical^ acceptable salt thereof. 

31. A process for the preparation of a naphthalene derivative of the formula [!']: 




wherein R 1 and R 2 are the same or different and^are: each a hydrogen atom or a protected or unprotected hydroxy 
group; either one of R 3 and R 4 is a protected or unprotected hydroxy-substituted methyl group, and another is a 
hydrogen atom, a C|_ 6 alkyl group, or. a protected. or unprotected hydroxy-substituted methyl group; R 51 and R 61 
combine together with the adjacent nitrogen atom to form a heterocyclic group having at least one oxo substituent, 
or a pharmaceuticaHy acceptable salt thereof, which comprises reacting a compound of the formula [IV]: 




[IV] 



wherein R 11 and R 21 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group, and either one of R 31 and R 41 is a protected or unprotected hydroxy-substituted methyl group, and another 
one is a hydrogen atom, a C 1-6 alkyl group, or a protected or unprotected hydroxy-substituted methyl group, with 
a nitrogen-containing compound of the formula [V]: 



R 52 

wherein R 52 and R 62 combine together with the adjacent nitrogen atom to form a heterocyclic group having at least 
one halogen substituent, and where R 11 and/or R 21 are a protected hydroxy group and R 31 and/or R 41 are a 
protected hydroxy-substituted methyl group, optionally followed by removing protecting groups for the hydroxy 
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groups, partially or wholly depending on the kinds of the protecting group, and if necessary, re-protecting the 
hydroxy group(s) at 6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and further if 
necessary, protecting whole hydroxy groups or hydroxymethyl moieties, and if desired, converting into a pharma- 
ceutically acceptable salt thereof. 

5 

32. A process for the preparation of a naphthalene derivative of the formula [!"]: 



10 



15 




wherein R 1 and R 2 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group; either one of R 3 and R 4 is a protected or unprotected hydroxy-substituted methyl group, and another is a 
hydrogen atom, a C n _ 6 alkyl group, or a protected or unprotected hydroxy-substituted methyl group; and R 53 and 
20 R63 ar e the same or different and are each a hydrogen atom, a substituted or unsubstituted alkyl group, a substituted 

or unsubstituted phenyl group, or a protected or unprotected amino group, or both combine together with the 
adjacent nitrogen atom to form a heterocyclic group being optionally substituted and being stable to a reduction 
reaction, or a pharmaceutical^ acceptable salt thereof, which comprises subjecting a compound of the formula [VI]: 



25 




35 wherein R 11 and R 21 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 

group, either one of R 7 and R 8 is a free or esterified carboxyl group, and another one is a hydrogen atom, a 
alkyl group, or a free or esterified carboxyl group, and other symbols are the same as defined above, or an internal 
acid anhydride compound thereof to a reduction, and where R 11 and/or R 21 are a protected hydroxy group, op- 
tionally followed by removing protecting groups for the hydroxy groups, and if necessary, re-protecting the hydroxy 

40 group(s) at 6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and further if necessary, 

protecting whole hydroxy groups or hydroxymethyl moieties, and if desired, converting into a pharmaceutically 
acceptable salt thereof. 

33. A compound of the formula [VI]: 

45 



50 




55 

wherein R 11 and R 21 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group, either one of R 7 and R 8 is a free or esterified carboxyl group, and another one is a hydrogen atom, a C^g 
alkyl group, or a free or esterified carboxyl group, and R 53 and R 63 are the same or different and are each a 
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hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted phenyl group, or a pro- 
tected or unprotected amino group, or both combine together with the adjacent nitrogen atom to form a heterocyclic 
group being optionally substituted and being stable to a reduction reaction. 

34. A process for the preparation of a naphthalene derivative of the formula [l-a]: 



wherein R 1 and R 2 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group, either one of R 3 and R 4 is a protected or unprotected hydroxy-substituted methyl group, and another is a 
hydrogen atom, a C v6 alkyl group, or a protected or unprotected hydroxy-substituted methyl group, R 91 , R 92 and 
R 93 are the same or different and are each a hydrogen atom, a hydroxy group, a C v6 alkoxy group, a C^. 6 alkyl 
group having optionally a pyridyl substituent, a phenyl group being optionally substituted by a di-C^ alkylamino 
group or a halogen atom, a pyridyl group, a pyrimidinyl group, or an imidazolyl group, or a pharmaceutical^ ac- 
ceptable salt thereof, which comprises reacting a compound of the formula [l-b]: 



or a salt thereof, wherein R 11 and R 21 are the same or different and are each a hydrogen atom or a protected or 
unprotected hydroxy group, either one of R 31 and R 41 is a protected or unprotected hydroxy-substituted methyl 
group, and another one is a hydrogen atom, a C A . 6 alkyl group, or a protected or unprotected hydroxy-substituted 
methyl group, with a carboxylic acid compound of the formula [VII]: 



or a salt thereof, wherein R 91 , R 92 and R 93 are the same as defined above, and wherein R 11 and/or R 21 are a 
protected hydroxy group and R 31 and/or R 41 are a protected hydroxy-substituted methyl group, optionally followed 
by removing protecting groups for the hydroxy groups, partially or wholly depending on the kinds of the protecting 
group, and if necessary, re-protecting the hydroxy group(s) at 6- and/or 7-positions or the hydroxymethyl moieties 
at 2- and/or 3-positions, and further if necessary, protecting whole hydroxy groups or hydroxymethyl moieties, and 
if desired, converting into a pharmaceutical^ acceptable salt thereof. 

35. A process for the preparation of a naphthalene derivative of the formula [l-a*]: 





[I-b] 
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wherein R 1 and R 2 are the same or different and are each a hydrogen atom or a protected or unprotected hydroxy 
group, either one of R 3 and R 4 is a protected or unprotected hydroxy-substituted methyl group, and another is a 
is hydrogen atom, a C v6 alkyl group, or a protected or unprotected hydroxy-substituted methyl group, R 92 and R 93 

are the same or different and are each a hydrogen atom, a hydroxy group, a alkoxy group, a alkyl group 
having optionally a pyridyl substituent, a phenyl group being optionally substituted by a di-C-,. 6 alkylamino group 
or a halogen atom, a pyridyl group, a pyrimidinyl group, or an imidazolyl group, or a pharmaceutical^ acceptable 
salt thereof, which comprises reacting a compound of the formula [l-b]: 



25 



^30, 



35 




[i-b] 



or a salt thereof, wherein R 11 and R 21 are the same or different and are each a hydrogen atom or a protected or 
unprotected hydroxy group, either one of R 31 and R 41 is a protected or unprotected hydroxy-substituted methyl 
group, and another one is a hydrogen atom, a C^ 6 alkyl group, or a protected or unprotected hydroxy-substituted 
methyl group, with an acid anhydride compound of the formula [VIII]: 



40 




[VIII] 



wherein R 92 and R 93 are the same as defined above, and wherein R 11 and/or R 21 are a protected hydroxy group 
*s and R 31 and/or R 41 are a protected hydroxy-substituted methyl group, optionally followed by removing protecting 

groups for the hydroxy groups, partially or wholly depending on the kinds of the protecting group, and if necessary, 
re-protecting the hydroxy group(s) at 6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, 
and further if necessary, protecting whole hydroxy groups or hydroxymethyl moieties, and if desired, converting 
into a pharmaceutical^ acceptable salt thereof. 

50 

36. A pharmaceutical preparation whenever comprising a naphthalene derivative as claimed in claim 1 , together with 
a pharmaceutical ly acceptable carrier or excipient. 



37. Use of a naphthalene derivative as claimed in any one of claims 1 to 29 in the manufacture of a pharmaceutical 
preparation for the prophylaxis or treatment of asthma. 
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Patentanspruche 

1. Naphthalinderivat der Formel (I) : 




worin R 1 und R 2 identisch Oder voneinander verschieden sind und jeweils ein Wasserstoffatom Oder eine 
geschutzte oder ungeschutzte Hydroxygruppe darstellen; eines von R 3 und R 4 ist eine geschutzte oder unge- 
schutzte Hydroxy-substituierte Methylgruppe und die andere ist ein Wasserstoffatom, eine C v6 -Alkylgruppe oder 
eine geschutzte oder ungeschutzte Hydroxy-substituierte Methylgruppe; R 5 und R 6 sind identisch oder voneinan- 
der verschieden und sind jeweils ein Wasserstoffatom, eine substituierte oder unsubstituierte C-^-Alkylgruppe, 
eine substituierte oder unsubstituierte Phenylgruppe oder eine geschutzte oder ungeschutzte Aminogruppe, oder 
beide sind an ihren Enden miteinander verbunden und bilden zusammen mit dem benachbarten Stickstoffatom 
eine substituierte oder unsubstituierte, heterocyclische Gruppe, und ein pharmazeutisch annehmbares Salz davon. 

2. Verbindung gemass Anspruch 1, worin R 1 und R 2 identisch Oder voneinander verschieden sind und jeweils ein 
Wasserstoffatom oder eine C^-Alkoxy gruppe darstellen. 

r > 

. 3. Verbindung gemass Anspruch 1 oder 2, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 a 
mit demjbenachbarten Stickstoffatom gebildet wird, eine monocyclische, bicyclische oder tricyclische heterocycli- 
sche Gruppe darstellt, die zusatzlich zu dem benachbarten Stickstoffatom ein oder mehrere weitere Heteroatome, 
ausgewahlt aus einem Stickstoffatom, einem Sauerst off atom und einem Schwefetatom, enthalten kann. 

4. Verbindung gemass Anspruch 3, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zusam- 
men mit dem benachbarten Stickstoffatom gebildet wird, ausgewahlt ist aus Pyridyl, Chinolyl, Isochinolyl, Cyclo- 
penta[b]pyridyl, Pyrrop.S-bjpyridyl, lmidazo[4,5-b]pyridyl, Pyrido[2,3-d]thiazolyl, Pyrido[2,3-d]oxazolyl, Naphthy- 
drinyl, Chinoxalinyl, Phthalazinyl, Chinazolinyl, Indolyl, Pyridazinyl, Azepinyl, Azetidyl, Isoindolyl, Pyrrolyl, Benza- 
zepinyl, Phenanthridinyl, Benzothiadinyl, Benzimidazolinyl, Pyradinyl und Morpholino, und einem teilweise oder 
vollstandig hydrierten Derivat davon. 

5. Verbindung gemass mindestens einem der Anspruche 1 bis 4, worin die heterocyclische Gruppe, die durch Kom- 
bination von R 5 und R 6 zusammen mit dem benachbarten Stickstoffatom gebildet wird, durch einen oder mehrere 
Substituenten substituiert ist, ausgewahlt aus (1 ) einer C 2 -7-Alkenylgruppe, (2) einer C 2 -7-Alkinylgruppe, (3) einer 
C^g-Alkyrthiogruppe, (4) einer Cycloalkylgruppe, (5) einer Trifluormethylgruppe, (6) einer Cyanogruppe, (7) einer 
Tetrazolylgruppe, (8) einer Formylgruppe, (9) einer Aminogruppe, ( 1 0) einer Mono- oder Di-C-j . 6 -alkylaminogruppe, 
worin die Alkylgruppe wahlweise substituierte ist durch eine Morphotinogruppe, eine Monocycloalkyl-substituierte 
Aminogruppe, eine Pyridylgruppe, eine Imidazolylgruppe, eine Piperidylgruppe oder eine Pyrrolidinylgruppe, (11) 
einer Pyridylgruppe, (12) einer Morphotinogruppe, (13) einer C^-Alkylsubstituierten Triazolylgruppe, (14) einer 
Bisfhydroxy-C^e-alkylJaminocarbonylgruppe, (1 5) einer Bisftri-C^e-alkylsilyloxy-C^-alkyOaminocarbonylgrup- 
pe, (16) einer Morpholinocarbony I gruppe, (1 7) einer C-,_ 6 -Alkylsubstituierten Piperazinylcarbonylgruppe, (18) einer 
Hydroxy-C^-alkyl-substituierten Piperazinylcarbonylgruppe, (19) einer Tri-C l . 6 -alkylsilyloxy-C 1 . 6 -alkyl-substitu- 
ierten Piperazinylcarbonylgruppe, (20) einer C^.g-Alkoxycarbonylgruppe, (21) einer Carboxylgruppe, (22) einer 
C^g-Alkylgruppe, die wahlweise durch eine Morpholinogruppe oder eine Pyridylgruppe substituiert ist, (23) einer 
Cve^to^Q^PP 6 ' die wahlweise durch eine Piperidylgruppe, eine Pyridylgruppe, eine Hydroxygruppe oder eine 
C^e-Alkoxygruppe substituiert ist, (24) einer Oxogruppe, (25) einer Hydroxygruppe, (26) einer Pyrimidinylgruppe, 
(27) einer Phenylgruppe, die wahlweise durch eine Di-C^g-alkylaminogruppe oder ein Halogenatom substituiert 
ist, (28) einem Halogenatom, (29) einer Nitrogruppe, (30) einer Imidazolylgruppe und (31) einer Gj.y-Alkylendi- 
oxygruppe. 
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Verbindung gemass Anspruch 5, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zusam- 
men mitdem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe mit mindestens einem Oxo- 
Substituenten ist. 

Verbindung gemass Anspruch 6, worin die heterocyclische Gruppe mit mindestens einem Oxo-Substituenten fol- 
gende Teilstruktur aufweist: 




Verbindung gemass Anspruch 5, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zusam- 
men mit dem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist aus 

(1) einer Oxo- (oder Hydroxy)-substituierten Dihydro-(oder Tetrahydro)-chinoly I gruppe, die wahlweise substi- 
tuiert sein kann mit einer Gruppe, ausgewahlt aus einer Mono- oder Di-C 1 . 6 -alkylaminogruppe, worin die C^. 6 - 
Alkylgruppe wahlweise substituiert ist durch eine Morpholinogruppe, eine Monocycloalkyl-substituierte Ami- 
nogruppe, eine Pyridylgruppe, eine Imidazolylgruppe, eine Piperidinogruppeoder eine Pyrrolidinylgruppe; ei- 
ner Morpholinogruppe; einer C^g-Alkyl-substituierten Triazolylgruppe; einer Bisfhydroxy-C^g-alkyOaminocar- 
bonylgruppe; einer BisftritC-j.g-alkyOsilyloxy-C^e-alkyllaminocarbonylgruppe; einer Morpholinocarbonylgrup- 
pe; einer C^-Alkyl-substituierten Piperazinylcarbonylgruppe; einer Hydroxy-C-i.e-alkyl-substituierten Pipera- 
zinylcarbonylgruppe; einer Tri-C^g-alkylsilyloxy-C^e-alkyl-substituierten Piperazinylcarbonylgruppe; einer 
C-, . 6 -Alkoxycarbonylgruppe; einer Carboxylgruppe; einer C-, . 6 -Alkylgruppe; einer C v6 -AIkoxygruppe, die wahl- 
weise durch Hydroxy oder C^-Alkoxy substituiert sein kann; und einer Hydroxygruppe, 

(2) einer Oxo- (oder Hydroxy) -substituierten Dihydro-(oder Tetrahydro)-chinoxalinylgruppe, 

(3) einer Oxo- (oder Hydroxy)-substituierten- Dihydro-(oder Tetrahydro)-isochinolinylgruppe, die wahlweise 
substituiert sein kann mit einer Gruppe, ausgewahlt aus einer Morpholino-substituierten C.,. 6 -Alkylgruppe; 
einer C^-Alkoxygruppe, die wahlweise einen Piperidyl-, Pyridyl- oder Niederalkoxy-Substituenten aufweist; 
und einer Hydroxygruppe, 

(4) einer Oxo- oder (Hydroxy)-substituierten Dihydro-(oder Tetrahydro)-phthalazinylgruppe, die wahlweise mit 
einer Gruppe substituiert sein kann, die ausgewahlt ist aus einer C^-Alkylgruppe, die wahlweise einen Pyridyl- 
Substituenten aufweist; einer Pyrimidinylgruppe; einer C^-Alkoxygruppe; einer Pyridylgruppe; einer Imida- 
zolylgruppe; einer Phenylgruppe, die wahlweise durch eine Di-C^-alkylaminogruppe oder ein Halogenatom 
substituiert sein kann; und einer Hydroxygruppe, 

(5) einer Oxo- (oder Hydroxy)-substituierten Dihydro-(oder Hexahydro)-pyridylgruppe, die wahlweise substi- 
tuiert sein kann mit einem Halogenatom; einer C v6 -Alkylgruppe; einer C^-Alkoxy gruppe; einer Nitrogruppe; 
einer Pyridylgruppe; und einer Imidazolylgruppe, 

(6) einer Oxo- oder (Hydroxy)-substituierten Dihydro- oder (Tetrahydro)-naphthyridinylgruppe, 

(7) einer Oxo- (oder Hydroxy)-substituierten Hexahydrochinolylgruppe, 

(8) einer Oxo- (oder Hydroxy)-substituierten Dihydroindolylgruppe, 

(9) einer Oxo- (oder Hydroxy) -substituierten Dihydro- (oder Tetrahydro)-benzazepinylgruppe, 

(10) einer Dihydro- (oder Tetrahydro)-isochinotylgruppe, 

(11) einer Oxo- (oder HydroxyJ-substituierten Dihydro- (oder TetrahydroJ-benzothiazinylgruppe, 

(12) einer Oxo- (oder Hydroxy)-substituierten Dihydro- (oder Tetrahydro)-chinazolinylgruppe, die wahlweise 
mit einer C^-Alkylgruppe und/oder einer Oxogruppe substituiert sein kann, 

(13) einer Oxo- (oder HydroxyJ-substituierten Dihydrobenzimidazolinylgruppe, 

(14) einer Oxo- (oder HydroxyJ-substituierten Dihydrophenanthridinylgruppe, 

(15) einer Oxo- (oder HydroxyJ-substituierten Dihydro- (oder Tetrahydro)-pyrrolylgruppe, die wahlweise mit 
einer C-^-Alkylgruppe substituiert sein kann, 

(16) einer Hexahydropyrazinylgruppe, 

(17) einer C 2 .y Alky lend ioxy-substituierten Hexahydropyridylgruppe und 

(18) einer Morpholinogruppe. 

Verbindung gemass Anspruch 8, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zusam- 
men mit dem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist aus 
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(1) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinolylgruppe oder einer Hydroxy-substituierten Di- 
hydro- (oder Tetrahydro)-chino!ylgruppe, 

(2) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinoxalinylgruppe, 

(3) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-isochinolylgruppe, 

(4) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-phthalazinylgruppe, 

(5) einer Oxo-substituierten Dihydro- (oder Hexahydro)-pyridylgruppe, 

(6) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-naphthyridinylgruppe, 

(7) einer Oxo-substituierten Hexahydrochinolylgruppe, 

(8) einer Oxo-substituierten Dihydroindolylgruppe, 

(9) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-benzazepinylgruppe, 

(10) einer Dihydro- (oder Tetrahydro)-isochinolylgruppe, 

(11) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-benzothiazinylgruppe, 

(12) einer Oxo-substituierten Dihydro- (oder TetrahydroJ-chinazolinylgruppe, 

(13) einer Oxo-substituierten Dihydrobenzimidazolinylgruppe, 

(14) einer Oxo-substituierten Dihydrophenanthridinylgruppe, 

(15) einer Oxo-substituierten Dihydro- oder (Tetrahydro)-pyrrolylgruppe, 

(16) einer Hexahydropyrazinylgruppe, 

(17) einer C2_7-Alkylendioxy-substituierten Hexahydropyridylgruppe, und 

(18) einer Morpholinogruppe. 

10. Verbindung gemass Anspruch 9, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zusam- 
men mit dem benachbarten Stic kstoff atom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist aus 

(1) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinolylgruppe oder eine Hydroxy-substituierten Te- 
trahydrochinolylgruppe, 

(2) einer Oxo-substituierten Dihydrochinoxalinylgruppe, 

(3) einer Oxo-substituierten Dihydroisochinoiylgruppe, u\ & 

(4) einer Oxo-substituierten Dihydrophthalazinylgruppe, ; : « : v 

(5) einer Oxo-substituierten Dihydro- (oder.Hexahydro)-pyridylgruppe, 

(6) einer Oxo-substituierten Dihydronaphthyridinylgruppe, 

(7) einer Oxo-substituierten Hexahydrochinolylgruppe, 

(8) einer Oxo-substituierten Dihydroindolylgruppe, 

(9) einer Oxo-substituierten Dihydrobenzazepinylgruppe, 

(10) einer Tetrahydroisochinolylgruppe, 

(11) einer Oxo-substituierten Tetrahydrobenzothiazinylgruppe, 

(12) einer Oxo-substituierten Dihydro- (oder TetrahydroJ-chinazolinylgruppe, 

(13) einer Oxo-substituierten Dihydrobenzimidazolinylgruppe, 

(14) einer Oxo-substituierten Dihydrophenanthridinylgruppe, 

(15) einer Oxo-substituierten Tetrahydropyrrolylgruppe, 

(16) einer Hexahydropyrazinylgruppe, 

(17) einer C 2 . 7 - Alky lendioxy-substituierten Hexahydropyridylgruppe und 

(18) einer Morpholinogruppe. 

11. Verbindungen gemass Anspruch 10, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 
zusammen mit dem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt 
ist aus 

(1) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinolyl- oder einer Hydroxy-substituierten Tetrahy- 
drochinolylgruppe, die wahlweise substituiert sein kann mit einer Mono- oder Di-C^g-alkylaminogruppe, worin 
die C v6 -Alkyleinheit mit einer Morpholinogruppe, einer Monocycloalkylaminogruppe, einer Pyridylgruppe, ei- 
ner Imidazolylgruppe, einer Piperidinogruppe oder einer Pyrrolidinylgruppe substituiert ist; einer Pyridylgrup- 
pe; einer Morpholinogruppe; einer C,_ 6 -Alkyl-substituierten Triazolylgruppe; einer C^-Alkyl-substituierten 
Piperazinylcarbonylgruppe; einer C^-Alkoxycarbonylgruppe; einer Hydroxygruppe; einer C^-Alkylgruppe; 
und einer C^-Alkoxy gruppe, die wahlweise einen Hydroxy- oder C^-Alkoxy-Substituenten aufweist, 

(2) einer Oxo-substituierten Dihydrochinoxalinylgruppe, 

(3) einer Oxo-substituierten Dihydroisochinolinylgruppe, die wahlweise substituiert sein kann mit einer Mor- 
pholino-substituierten C v6 -Alkylgruppe; einer Alkoxygruppe die einen Piperidyl-, Pyridyl- oder C^-AIkoxy- 
Substituenten aufweist; und einer Hydroxygruppe, 
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(4) einer Oxo-substituierten Dihydrophthalazinylgruppe, die wahlweise miteiner Gruppe, ausgewahlt aus einer 
Pyridyl-substituierten C^g-Alkylgruppe, einer Pyridylgruppe, einer C^g-Alkoxygruppe, einer Imidazolylgruppe; 
und einer C^-Aikylamino-substituierten Phenylgruppe, substituiert sein kann, 

(5) einer Oxo-substituierten Dihydropyridylgruppe, die mit einer Gruppe, ausgewahlt aus einer C^-Alkylgrup- 
5 pe; einer C^-Alkoxygruppe; einer Pyridylgruppe; und einer Imidazolylgruppe substituiert ist, 

(6) einer Oxo-substituierten Dihydronaphthyridinylgruppe, 

(7) einer Oxo-substituierten Hexahydrochinofy I gruppe, 

(8) einer Oxo-substituierten Dihydroindolylgruppe, 

(9) einer Oxo-substituierten Tetrahydrobenzothiazinylgruppe, 

10 (10) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinazolinylgruppe, die wahlweise mit einer C v6 - 

Alkylgruppe und einer Oxogruppe substituiert sein kann, 

(11) einer Oxo-substituierten Dihydrobenzimidazolinylgruppe und 

(12) einer Oxo-substituierten Dihydrophenanthridinylgruppe. 



15 12. Verbindung gemass Anspruch 10, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zu- 
sammen mit dem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist 
aus 



(1) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinolyl- oder einer Hydroxy-substituierten Tetrahy- 
20 drochinolylgruppe, die wahlweise substituiert sein kann mit einer Gruppe, ausgewahlt aus einer Mono- oder 

Di-C^.g-alkylaminogruppe, worin die C-^g-Alkyleinheit durch eine Morpholinogruppe, eine Pyridylgruppe, eine 
Imidazolylgruppe, eine Piperidinogruppe oder eine Pyrrol id inylgruppe substituiert ist; einer Pyridylgruppe; ei- 
ner Morpholinogruppe; einer C^g-Alkyl-substituierten Triazolylgruppe; einer C^-Alkylgruppe; und einer C^.g- 
Alkoxygruppe, die wahlweise einen Hydroxy- oder C^g-Alkoxy-Substituenten aufweist, 
25 (2) einer Oxo-substituierten Dihydrochinoxalinylgruppe, 

(3) einer Oxo-substituierten Dihydroisochinolylgruppe, die wahlweise substituiert sein kann mit einer Gruppe, 
f a"- ausgewahlt aus einer Morpholino-substituierten C^g-Alkylgruppe; einer C^grAlkoxygruppe, die einen Piperi- 

dy I- oder C^g-Alkoxy-Substituenten aufweist; und einer Hydroxygruppe, v.,-, 
,^f.-. ? (4) einer Oxo-substituierten Dihydrophthalazinylgruppe, die wahlweise.mit einer.Gruppe substituiert sein kann, 

30 die ausgewahlt ist aus einer Pyridyl-substituierten C^g-Alkylgruppe; einer; Pyrimidinylgruppe; einer Pyridyl- 

gruppe; einer C^.g-Alkoxy gruppe; und einer Imidazolylgruppe, ea 

(5) einer Oxo-substituierten Dihydropyridylgruppe, die mit einer Gruppe substituiert ist, die ausgewahlt ist aus 
einer C-j.g-Alkylgruppe; einer C^g-Alkoxgruppe; einer Pyridylgruppe; und einer Imidazolylgruppe, 

(6) einer Oxo-substituierten Tetrahydrobenzothiazinylgruppe, und 

35 (7) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinazolinylgruppe, die wahlweise mit einer C^g-AI- 

kylgruppe und einer Oxogruppe substituiert sein kann. 



13. Verbindung gemass Anspruch 12, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zu- 
sammen mit dem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist 
40 aus 



(1) einer Oxo-substituierten Dihydrochinolyl- oder einer Hydroxy-substituierten Tetrahydrochinolylgruppe, die 
wahlweise mit einer Gruppe substituiert sein kann, die ausgewahlt ist aus einer Mono- oder Di-C^-alkylami- 
nogruppe, worin die C^-Alkyleinheit mit einer Morpholinogruppe, einer Pyridylgruppe, einer Imidazolylgruppe 

45 oder einer Piperidinogruppe substituiert ist; einer Pyridylgruppe; einer Morpholinogruppe; einer C^g-Alkyl- 

substituierten Triazolylgruppe; und einer C^g- A! koxy gruppe, die mit einer C^g-Alkoxygruppe oder einer Hy- 
droxygruppe substituiert ist, 

(2) einer Oxo-substituierten Dihydroisochinolylgruppe, die wahlweise mit einer Gruppe, ausgewahlt aus einer 
Morpholino-substituierten C^g-Alkylgruppe; einer C^g-Alkoxy gruppe mit einem Piperidyl- oder C^g-Alkoxy- 

50 Substituenten; und einer Hydroxygruppe substituiert sein kann, 

(3) einer Oxo-substituierten Dihydrophthalazinylgruppe, die wahlweise mit einer Gruppe substituiert sein kann, 
ausgewahlt aus einer Pyridyl-substituierten C v g-Alkylgruppe; einer Pyrimidinylgruppe; einer Pyridylgruppe; 
einer C^-Alkoxygruppe und einer Imidazolylgruppe, 

(4) einer Oxo-substituierten Dihydropyridylgruppe, die mit einer Gruppe substituiert ist, ausgewahlt aus einer 
55 C^g-Alkylgruppe; einer C^-Alkoxy gruppe; einer Pyridylgruppe und einer Imidazolylgruppe, und 

(5) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinazolinylgruppe, die wahlweise mit einer C^g-AI- 
kylgruppe und einer Oxogruppe substituiert sein kann. 
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14. Verbindung gemass Anspruch 13, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zu- 
sammen mit dem benachbarten Stickstoffatom gebitdet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist 
aus 

s (1) einer Oxo-substituierten Dihydrochinolylgruppe, die wahlweise substituiert sein kann mit einer Gruppe, 

ausgewahlt aus einer Mono- oder Di-C^-alkylaminogruppe, in der die C^-Alkyleinheit substituiert ist mit 
einer Morpholinogruppe, einer Pyridylgruppe, einer Imidazolylgruppe oder einer Piperidinogruppe; einer Py- 
ridylgruppe; einer Morpholinogruppe; einer C^-Alkyl-substituierten Triazolylgruppe; und einer C v6 -Alkoxy- 
gruppe, die mit einer C^-Alkoxygruppe oder einer Hydroxygruppe substituiert ist, 

10 (2) einer Oxo-substituierten Dihydroisochinolylgruppe, die wahlweise substituiert ist mit einer Gruppe, ausge- 

wahlt aus einer Morpholino-substituierten C 1 . 6 -Alkylgruppe und einer Piperidyl-substituierten C^-Alkoxygrup- 
pe, 

(3) einer Oxo-substituierten Dihydrophthalazinylgruppe, die wahlweise substituiert sein kann mit einer Gruppe, 
ausgewahlt aus einer Pyridyl-substituierten C^-Alkylgruppe; einer Pyrimidinylgruppe, einer Pyridylgruppe; 

15 einer C A ^-Alkoxygruppe und einer Imidazolylgruppe, und 

(4) einer Oxo-substituierten Dihydropyridylgruppe, die substituiert ist mit einer Gruppe, ausgewahlt aus einer 
C^-Alkylgruppe, e ' ner C^-Alkoxy gruppe und einer Imidazolylgruppe. 

15. Verbindung gemass Anspruch 10, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zu- 
20 sammen mit dem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist 

aus 

(1) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinolyl- oder -hydroxy-substituierten Tetrahydrochi- 
nolylgruppe, die wahlweise mit einer Gruppe substituiert sein kann, ausgewahlt aus einer Mono- oder Di-C,. 6 - 
alkylaminogruppe, worin die C^-Alkyleinheit mit einer Morpholinogruppe, einer Monocycloalkyl-substituierten 
Aminogruppe, einer Pyridylgruppe, einer Imidazolylgruppe oder einer Piperidinogruppe substituiert ist; einer 

p Pyridylgruppe; einer Morpholinogruppe; einer C^g-Alkyl-substituierten Piperazinylcarbonylgruppe; einer Ci. e - 
Alkoxycarbonylgruppe; einer C v6 -Alkylgruppe; einer Hydroxygruppe und einer C^-Alkoxygruppe, die wahl- 
weise einen Hydroxy- oder C-,. 6 -Alkoxy-Substituenten aufweist, v . : ^im h^w}^'. v ^.s. * . 

(2) einer Oxo-substituierten Dihydroisochinolylgruppe, die wahlweise substituiert sein kann'mit einer Gruppe, 
ausgewahlt aus einer Morpholino-substituierten C^-Alkylgruppe; und einer C^rAlkoxygruppe mit einem 
Piperidyl-, Pyridyl- oder C-,. 6 -Alkoxy-Substituenten, 

(3) einer Oxo-substituierten Dihydrophthalazinylgruppe, die wahlweise substituiert sein kann mit einer Gruppe, 
ausgewahlt aus einer Pyridyl-substituierten C^-Alkylgruppe; einer Pyrimidinylgruppe; einer C^-Alkoxygrup- 
pe; einer Pyridylgruppe; einer Imidazolylgruppe; und einer Di-C^g-alkylamino-substituierten Phenylgruppe, 

(4) einer Oxo-substituierten Dihydropyridylgruppe, die mit einer Pyridylgruppe substituiert ist, 

(5) einer Oxo-substituierten Dihydronaphthyridinylgruppe, 

(6) einer Oxo-substituierten Hexahydrochinolylgruppe, 

(7) einer Oxo-substituierten Dihydroindolylgruppe, 

(8) einer Oxo-substituierten Tetrahydrobenzothiazinylgruppe, 

(9) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinazolinylgruppe, die wahlweise substituiert sein 
kann mit einer C.,. 6 -Alkylgruppe und einer Oxogruppe, 

(10) einer Oxo-substituierten Dihydrobenzimidazolinylgruppe, und 

(11) einer Oxo-substituierten Dihydrophenanthridinylgruppe. 

16. Verbindung gemass Anspruch 15, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zu- 
sammen mit dem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist 
aus 

so (1) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinolylgruppe, die wahlweise substituiert sein kann 

mit einer Gruppe, ausgewahlt aus einer Mono- oder Di-C^e-alkylaminogruppe, in der die C v6 -Alkyleinheit 
substituiert ist mit einer Morpholinogruppe, einer Imidazolylgruppe oder einer Pyridylgruppe; einer Morpho- 
linogruppe und einer C^-Alkylgruppe, 

(2) einer Oxo-substituierten Dihydroisochinolylgruppe, die wahlweise substituiert sein kann mit einer Gruppe, 
55 ausgewahlt aus einer Morpholino-substituierten C^-Alkylgruppe und einer C^-Alkoxygruppe mit einem Py- 
ridyl- oder C^-Alkoxy-Substituenten, 

(3) einer Oxo-substituierten Dihydrophthalazinylgruppe, die substituiert ist mit einer Gruppe, ausgewahlt aus 
einer Pyridyl-substituierten C^-Alkylgruppe; einer C^-Alkoxygruppe; einer Pyridylgruppe und einer Di-C v6 - 
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alkylamino-substituierten Phenylgruppe, und 

(4) einer Oxo-substituierten Dihydrophenanthridinylgruppe. 

17. Verbindung gemass Anspruch 16, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zu- 
s sammen mit dem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist 

aus 

(1) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinolylgruppe, die wahlweise substituiert sein kann 
mit einer Gruppe, ausgewahlt aus einer Mono- Oder Dl-C, ^- Alky lam inogruppe, in der die C^g-Alkyleinheit 

10 substituiert ist mit einer Pyridylgruppe; einer Morpholinogruppe; und einer C^-Alkylgruppe, 

(2) einer Oxo-substituierten Dihydroisochinolylgruppe, die wahlweise substituiert sein kann mit einer Gruppe, 
ausgewahlt aus einer Morpholino-substituierten C^-Alkylgruppe und einer C^-Alkoxy gruppe, die einen Py- 
ridyl- oder C.,_ 6 -Alkoxysubstituenten aufweist, 

(3) einer Oxo-substituierten Dihydrophthalazinylgruppe, die substituiert ist mit einer Gruppe, ausgewahlt aus 
is einer Pyridyl-substituierten C^-Alkylgruppe; einer C^-Alkoxygruppe; einer Pyridylgruppe und einer Di-C,. 6 - 

alkylamino-substituierten Phenylgruppe, und 

(4) einer Oxo-substituierten Dihydrophenanthridinylgruppe. 

18. Verbindung gemass Anspruch 10, worin die heterocyclische Gruppe, die durch Kombination von R 5 und R 6 zu- 
20 sammen mit dem benachbarten Stickstoffatom gebildet wird, eine heterocyclische Gruppe ist, die ausgewahlt ist 

aus 

(1) einer Oxo-substituierten Dihydro- (oder Tetrahydro)-chinolylgruppe, die wahlweise substituiert sein kann 
mit einer Gruppe, ausgewahlt aus einer Mono- oder Di-C^-a Iky lam inogruppe, in der die C-^-Alkyleinheit 

25 substituiert ist mit einer Morpholinogruppe, einer Imidazolylgruppe oder einer Pyridylgruppe; einer Morpho- 

linogruppe und einer C^-Alkylgruppe, 

(2) einer Oxo-substituierten^Dihydroisochinolylgruppe, die substituiert ist mit einer Gruppe, ausgewahlt aus 

einer Morpholino-substituierten C^g-Alkylgruppe und einer C^g-Alkoxy-substituiertenC-t.g-Alkoxygruppe, und , w - w 

(3) einepOxo-substituierten Dihydrophthalazinylgruppe, die substituiert ist mit einer Gruppe, ausgewahlt aus & i^'^^s^l^&i>^u' 
30 einer Pyridyl-substituierten C^-Alkylgruppe, einer Pyridylgruppe und einer C^-Alkoxygruppe. « .«> ° 

19. Verbindung gemass mindestens einem der Anspruche 1, 3, 4, 5, 6, 7, 11, 15, 16, 17 oder 18, worin R 1 und R 2 
identisch oder voneinander verschieden sind und jeweils eine geschutzte Hydroxygruppe darstellen, und R 3 und 
R 4 sind jeweils eine Hydroxy-substituierte Methylgruppe. 

35 

20. Verbindung gemass Anspruch 1 9, worin die geschutzte Hydroxygruppe eine durch eine . 6 -Alkylgruppe geschutz- 
te Hydroxygruppe ist. 

21. 1-[2-(2-Oxo-1,2-dihydrochinolin-1-yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalin oder ein phar- 
40 mazeutisch annehmbares Salz davon. 

22. 1 -{2-[2-Oxo-4-(2-piperidinoethyl)amino-1 ,2-dihydrochinolin-1 -yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-dime- 
thoxynaphthalin oder ein pharmazeutisch annehmbares Salz davon. 

45 23. 1-{2-[2-Oxo-4-(4-pyridyl)-1,2-dihydrochinolin-1-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6 
oder ein pharmazeutisch annehmbares Salz davon. 

24. 1 -[2-(2-Oxo-3-morpholino-1 ,2-dihydrochinolin-1 -yl)-4-pyridyl]-2,3*bis(hydroxymethyl)-6,7-dimethoxynaphthalin 
oder ein pharmazeutisch annehmbares Salz davon. 

50 

25. 1 -{2-[4-(3-Pyridyl)-1 (2H)-phthalazinon-2-ylH-pyridyl}-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalin oder ein 
pharmazeutisch annehmbares Salz davon. 

26. 1-{2-[4-(3-FVridylmethyl)-1(2H)-phthalazinon-2-yl]-4-pyridyl}-2,3-bis(hydroxymeth^ 
55 oder ein pharmazeutisch annehmbares Salz davon. 

27. 1-{2-[6,7-Dimethoxy-4-(3-pyridyl)-1(2H)-phthalazinon-2-yI]-4-pyridyl}-2,3-bis(hydroxymeth 
thoxynaphthalin oder ein pharmazeutisch annehmbares Salz davon. 
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28. 1 -{2-[4-(3-Pyridyl)-1 (2H)-phthalazinon-2-ylH-pyridyl}-2,3-bis(hydroxymethyl)-6 ,7-diethoxynaphthalin oder ein 
pharmazeutisch annehmbares Salz davon. 

29. 1-{2-[4-(3-FVidyl)-1(2H)-phthalazi^^ 

Oder ein pharmazeutisch annehmbares Salz davon. 

30. Verfahren zur Herstellung eines Naphthalinderlvats der Formel (I) 



worin R 1 und R 2 identisch oder voneinander verschieden sind und jeweils ein Wasserstoffatom oder eine 
geschutzte oder ungeschutzte Hydroxygruppe reprasentieren; einer von R 3 und R 4 ist eine geschutzte oder un- 
geschutzte Hydroxy-substituierte Methylgruppe, und das andere ist ein Wasserstoffatom, eine C^g-Alkylgruppe 
oder eine geschutzte oder ungeschutzte Hydroxy-substituierte Methylgruppe; R 5 und R 6 sind identisch oder von- 
einander verschieden und reprasentieren jeweils ein Wasserstoffatom, eine substituierte oder unsubstituierte C^. e - 
Alkylgruppe, eine substituierte oder unsubstituierte Phenylgruppe oder eine geschutzte oder ungeschutzte Ami- 
nogruppe, oder beide sind an ihren Enden miteinanderyerbunden und bilden in Kombination mit dem benachbarten 
Stickstoffatom eine substituierte oder unsubstituierte heterocyclische-Gruppe, oder ein pharmazeutisch annehm- 
bares Salz davon, das die Umsetzung einer Verbindung denPormel (II) < 



worin R 11 und R 21 identisch oder voneinander verschieden sind und jeweils ein Wasserstoffatom oder eine 
geschutzte Oder ungeschutzte Hydroxygruppe darstellen, eines von R 31 und R 41 ist eine geschutzte oder unge- 
schutzte Hydroxy-substituierte Methylgruppe, und das andere ist ein Wasserstoffatom, eine C^-Alkylgruppe oder 
eine geschutzte oder ungeschutzte Hydroxy-substituierte Methylgruppe, und X ist ein Halogenatom, mit einer 
stickstoffhaltigen Verbindung der Formel (III) 



worin R 5 und R 6 wie oben definiert sind und worin R 11 und/oder R 21 eine geschutzte Hydroxygruppe darstellt, 
und R 31 und/oder R 41 ist eine geschOtzte, Hydroxy-substituierte Methylgruppe, umfasst, wahlweise gefolgt von 
der Entfernung der Schutzgruppen fur die Hydroxygruppen, teilweise oder vollstandig, in Abhangigkeit von der Art 
der Schutzgruppe, und, soweit erforderlich, emeutes Schutzen der Hydroxygruppe(n) in den Positionen 6 und/ 






(in) 
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oder 7 oder der Hydroxymethyleinheiten in den 2- und/oder 3-Positionen und, falls weiterhin erforderlich, schutzen 
aller Hydroxygruppen oder Hydroxymethylgruppen, und wahlweise Umwandlung in ein pharmazeutisch annehm- 
bares Salz davon. 

31. Verfahren zur Herstellung eines Naphthalinderivats der Formel (!') 




worin R 1 und R 2 identisch oder voneinander verschieden sind und jeweils ein Wasserstoffatom oder eine 
geschutzte oder ungeschutzte Hydroxygruppe reprasentieren; eines von R 3 und R 4 ist eine geschutzte oder un- 
geschutzte Hydroxy-substituierte Methylgruppe und das andere ist ein Wasserstoffatom, eine C^-Alkylgruppe 
oder eine geschutzte oder ungeschutzte Hydroxy-substituierte Methylgruppe; R 51 und R 61 kombinieren mit dem 
benachbarten Stickstoffatom unter Bildung einer heterocyclischen Gruppe mit mindestens einem Oxo-Substitu- 
enten, oder eines pharmazeutisch annehmbaren Salzes davon, das die Umsetzung einer Verbindung der Formel 
(IV) 




(IV) 



0 

worin R 11 und R 21 identisch Oder verschieden voneinander sind und jeweils ein Wasserstoffatom Oder eine 
geschutzte oder ungeschutzte Hydroxygruppe reprasentieren, und eines von R 31 und R 41 ist eine geschutzte oder 
ungeschutzte Hydroxy-substituierte Methylgruppe und das andere ist ein Wasserstoffatom, eine C^-Alkylgruppe 
oder eine geschutzte oder ungeschutzte Hydroxy-substituierte Methylgruppe, mit einer stickstoffhaltigen Verbin- 
dung der Formel (V) 



R 52 

h-K r62 (V) 

worin R 52 und R 62 zusammen mit dem Stickstoffatom unter Bildung einer heterocyclischen Gruppe verbun- 
den sind, die mindestens einen Halogen-Substituenten aufweist, und worin R 11 und/oder R 21 eine geschutzte 
Hydroxygruppe ist, und R 31 und/oder R 41 ist eine geschutzte Hydroxy-substituierte Methylgruppe, umfasst, wahl- 
weise gefolgt von der Entfernung der Schutzgruppen fur die Hydroxygruppen, teilweise Oder vollstandig, in Ab- 
hangigkeit von der Art der Schutzgruppe, und, soweit erforderlich, erneutes Schutzen der Hydroxygruppe(n) in 
den Positionen 6 und/oder 7 oder der Hydroxymethyleinheiten in den 2- und/oder 3-Positionen und, falls weiterhin 
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erforderlich, schOtzen alter Hydroxy grupp en oder Hydroxymethylgruppen, und wahlweise Umwandlung in ein phar- 
mazeutisch annehmbares Salz davon. 

32. Verfahren zur Herstellung eines Naphthalinderivats der Formel (I") 




worin R 1 und R 2 identisch oder voneinander verschieden sind und jeweils ein Wasserstoffatom Oder eine 
geschutzte oder ungeschutzte Hydroxygruppe reprasentieren, eines von R 3 und R 4 ist eine geschutzte oder un- 
geschutzte Hydroxy-substituierte Methylgruppe, und das andere ist ein Wasserstoffatom, eine C^-Alkylgruppe 
oder eine geschutzte oder ungeschutzte Hydroxy-substituierte Methylgruppe; und R 53 und R 63 sind identisch oder 
voneinander verschieden und sind jeweils ein Wasserstoffatom, eine substituiertoder unsubstituierte Alkylgruppe, 
eine substituierte oder unsubstituierte Phenylgruppe oder eine geschutzte oder ungeschutzte Aminogruppe, oder 
beide kombinieren zusammen mitdem benachbarten Stickstoffatom unter Bildung einer heterocyclischen Gruppe, 
die wahlweise substituiert ist und gegenuber einer Reduktionsreaktion stabil ist, oder eines pharmazeutisch an- 
nehmbaren Salzes davon, das die Reduktion einer Verbindung der Formel (VI) 




worin R 11 und R 21 identisch oder voneinander verschieden sind und jeweils ein Wasserstoffatom oder eine 
geschutzte Oder ungeschutzte Hydroxygruppe reprasentieren, eines von R 7 und R 8 ist eine f reie oder veresterte 
Carboxylgruppe und das andere ist ein Wasserstoffatom, eine C-,_ 6 -Alkylgruppe oder eine freie oder veresterte 
Carboxylgruppe, und die anderen Symbole sind wie oben definiert, oder einer intemen Saureanhydridverbindung 
davon, und worin R 11 und/oder R 21 eine geschutzte Hydroxygruppe reprasentieren, umfasst, wahlweise gefolgt 
von der Entfemung der Schutzgruppen fur die Hydroxygruppen, und, soweit erforderlich, erneutes Schutzen der 
Hydroxygruppe(n) in den Positionen 6 und/oder 7 oder der Hydroxy methyleinheiten in den 2- und/oder 3-Positionen 
und, falls weiterhin erforderlich, schutzen aller Hydroxygruppen oder Hydroxymethylgruppen, und wahlweise Um- 
wandlung in ein pharmazeutisch annehmbares Salz davon. 

33. Verbindung der Formel (VI) 



83 



EP 0 748 805 B1 



5 



10 




(VI) 



worin R 11 und R 21 identisch oder voneinander verschieden sind und jeweils ein Wasserstoffatom oder eine 
geschutzte oder ungeschutzte Hydroxygruppe reprasentieren, eines von R 7 und R 8 ist eine freie oder veresterte 

is Carboxylgruppe und das andere ist ein Wasserstoffatom, eine C^-Alkylgruppe oder eine freie oder veresterte 

Carboxylgruppe, und R 53 und R 63 sind identisch oder voneinander verschieden und sind jeweils ein Wasserstoff- 
atom, eine substituiert oder unsubstituierte Alkylgruppe, eine substituierte oder unsubstituierte Phenylgruppe oder 
eine geschutzte oder ungeschutzte Aminogruppe, oder beide kombinieren zusammen mit dem benachbarten 
Stickstoffatom unter Bildung einer heterocyclischen Gruppe, die wahlweise substituiert ist, und die gegenuber 

20 einer Reduktionsreaktion stabil ist. 

34. Verfahren zur Herstellung eines Naphthalinderivats der Formel (l-a) 



25 



30 



35 




(l-a) 



worin R 1 und R 2 identisch oder voneinander verschieden sind und jeweils ein Wasserstoffatom oder eine 
40 geschutzte oder ungeschutzte Hydroxygruppe reprasentieren, eines von R 3 und R 4 ist eine geschutzte oder un- 

geschutzte Hydroxy-substituierte Methylgruppe, und das andere ist ein Wasserstoffatom, eine C^-Alkylgruppe 
oder eine geschutzte oder ungeschutzte Hydroxy-substituierte Methylgruppe; R 91 , R 92 und R 93 sind identisch oder 
voneinander verschieden und sind jeweils ein Wasserstoffatom, eine Hydroxygruppe, eine C^-Alkoxygruppe, 
eine C^-Alkylgruppe, die wahlweise einen Pyridyl-Substituenten aufweist, eine Phenylgruppe, die wahlweise 
45 substituiert ist mit einer Di-C^e-alkylaminogruppe oder einem Halogenatom, eine Pyridylgruppe, eine Pyrimidinyl- 

gruppe oder eine Imidazolylgruppe, oder eines pharmazeutisch annehmbaren Salzes davon, das die Reaktion 
einer Verbindung der Formel (l-b) : 



so 
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10 



"YrY 




(l-b) 



NH-NH 2 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Oder eines Salzes davon, worin R 11 und R 21 identisch oder voneinander verschieden sind und jeweils ein 
Wasserstoffatom oder eine geschutzte oder ungeschutzte Hydroxygruppe reprasentieren, eines von R 31 und R 41 
ist eine geschutzte oder ungeschutzte Hydroxy-substituierte Methylgruppe, und das andere ist ein Wasserstoff- 
atom, eine C^g-Alkylgruppe oder eine geschOtzte oder ungeschutzte Hydroxy-substituierte Methylgruppe, mit ei- 
ner Carbonsaureverbindung der Formel (VII) 



HOOC 




(VII) 



oder eines Salzes davon, worin R 91 , R 92 und R 93 wie oben definiert sind, und worin R 11 und/oder R 21 eine 
geschutzte Hydroxygruppe ist, und R 31 und/oder R 41 eine geschutzte Hydroxy-substituierte Methylgruppe darstellt, 
umfasst, wahlweise gefolgt von der Entfernung der Schutzgruppen, teilweise odervollstandig, in Abhangigkeit von 
der Art der Schutzgruppe und, soweit erforderlich, erneutes Schutzen der Hydroxygruppe(n) in den Positionen 6 
und/oder 7 oder der Hydroxymethyleinheiten in den 2- und/oder 3-Positionen und, falls weiterhin erforderlich, 
Schutzen ailer Hydroxygruppen oder Hydroxymethylgruppen, und wahlweise Umwandlung in ein pharmazeutisch 
annehmbares Salz davon. 

35. Verfahren zur Herstellung eines Naphthalinderivats der Formel (l-a') 




(l-a 1 ) 



worin R 1 und R 2 identisch oder voneinander verschieden sind und jeweils ein Wasserstoffatom oder eine 
geschutzte oder ungeschutzte Hydroxygruppe reprasentieren, eines von R 3 und R 4 ist eine geschutzte oder un- 
geschutzte Hydroxy-substituierte Methylgruppe, und das andere ist ein Wasserstoffatom, eine C^-Alkylgruppe 
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10 



15 



20 



25 



30 



35 



Oder eine geschutzte Oder ungeschutzte Hydroxy-substituierle Methylgruppe; R 92 und R 93 sind identisch oder 
voneinander verschieden und sind jeweils ein Wasserstoffatom, eine Hydroxygruppe, eine C^-Alkoxygruppe, 
eine C^-Alkylgruppe, die wahtweise einen Pyridyl-Substituenten aufweist, eine Phenytgruppe, die wahlweise 
substituiert ist mit einer Di-C^-alkylaminogruppe oder einem Halogenatom, eine Pyridylgruppe, eine Pyrimidinyl- 
gruppe oder eine Imidazolylgruppe, oder eines pharmazeutisch annehmbaren Salzes davon, das die Reaktion 
einer Verbindung der Formel (l-b): 



oder eines Salzes davon, worin R 11 und R 21 identisch oder voneinander verschieden sind und jeweils ein 
Wasserstoffatom oder eine geschutzte oder ungeschutzte Hydroxygruppe reprasentieren, eines von R 31 und R 41 
ist eine geschOtzte oder ungeschutzte Hydroxy-substituierte Methylgruppe, und das andere ist ein Wasserstoff- 
atom, eine C^-Alkylgruppe oder eine geschutzte oder ungeschutzte Hydroxy-substituierte Methylgruppe, mit ei- 
ner Saureanhydridverbindung der Formel (VIII) 



worin R 92 und R 93 wie oben definiert sind, und worin R 11 und/oder R 21 eine geschutzte Hydroxygruppe ist, 
und R 31 und/oder R 41 eine geschOtzte Hydroxy-substituierte Methylgruppe darstellt, umfasst, wahlweise gefolgt 
von der Entfernung der Schutzgruppen, teilweise oder vollstandig, in Abhangigkeit von der Art der Schutzgruppe, 
und, soweit erforderlich, erneutes Schutzen der Hydroxygruppe(n) in den Positionen 6 und/oder 7 oder der Hy- 
droxymethyleinheiten in den 2- und/oder 3-Positionen und, falls weiterhin erforderlich, Schutzen aller Hydroxy- 
gruppen oder Hydroxymethylgruppen, und wahlweise Umwandlung in ein pharmazeutisch annehmbares Salz da- 
von. 

36. Pharmazeutisch e Zubereitung, die ein Naphthalinderivat gemass Anspruch 1 zusammen mit einem pharmazeu- 
tisch annehmbaren Trager oder Verdunnungsmittel umfasst. 

37. Verwendung eines Naphthalinderivats gemass mindestens einem der Anspruche 1 bis 29 zur Herstellung einer 
pharmazeutischen Zubereitung fur die Prophylaxe oder Behandlung von Asthma. 



Revendlcatlone 

1. Un d6riv6 de naphtaldne de formule [I] : 
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dans laquelle R 1 et R 2 sont identiques ou differents et represented chacun un atome d'hydrogene ou un groupe 
hydroxy protege ou non ; Tun des R 3 et R 4 est un groupe methyle substitue par un groupe hydroxy protege ou non 
et Pautre est un atome d'hydrogene, un groupe alkyle en C^© ou un groupe m6thyle substitue par un groupe 
hydroxy protege ou non ; R 5 et R 6 sont identiques ou differents et represented chacun un atome d'hydrogene, un 
groupe alkyle en C A . 6 substitue ou non, un groupe phenyle substitue ou non ou un groupe amino protege ou non, 
ou tous deux ils sont lies a leur extremite et sont combines avec I'atome d'azote adjacent pour former un groupe 
heterocyclique substitue ou non, et un de ses sels pharmaceutiquement acceptabies. 

Compose selon la revendication 1 , dans lequel R 1 et R 2 sont identiques ou differents et represented chacun un 
atome d'hydrogene ou un groupe alcoxy en C : . 6 . 

Compose selon la revendication 1 ou la revendication 2, dans lequel le groupe heterocyclique forme en combinant 
R 5 et R 6 avec I'atome d'azote adjacent est un groupe heterocyclique monocyclique, bicyclique ou tricyclique, qui 
peut contenir, en plus dudit atome d'azote adjacent, un ou plusieurs heteroatomes supplementaires, choisis parmi 
un atome d'azote, un atome d'oxygene et un atome de soufre. 

Compose selon la revendication 3, dans lequel le groupe heterocyclique forme en combinant R 5 et R 6 avec I'atome 
d'azote adjacent est un membre choisi dans le groupe cqnstitue par les groupes pyridinyle, quinolinyle, isoquino- 
linyle, cyclopenta[b]pyridinyle, pyrro[2,3-b]pyridinyle/imidaz6[4,5-b]pyridinyle, pyridino[2,3-d]thiazolyle, pyridino 
[2,3-d]oxazolyle, naphtyridinyle, quinoxalinyle, phtarazinyle, quinazolyle, indolyle, pyridazinyle, azepinyle, azeti- 
dyle, isoindolyle, pyrrolyle, benzazepinyle, phenanthridinyle, benzothiadinyle, benzimidazolinyle, pyradinyle et 
morpholino et leurs analogues partiellement ou totalement hydrogenes. 

Compose selon I'une quelconque des revendications 1 a 4, dans lequel le groupe heterocyclique forme en com- 
binant R 5 et R 6 avec I'atome d'azote adjacent est substitue par un ou plusieurs des substituants choisis dans le 
groupe constitue par (1) un groupe alcenyle en C 2 . 7 , (2) un groupe alcynyle en C 2 .7, (3) un groupe alkylthio en 
c i-6' ( 4 ) un groupe cycloalkyle, (5) un groupe trifluoromethyle, (6) un groupe cyano, (7) un groupe tetrazolyle, (8) 
un groupe formyle, (9) un groupe amino, (10) un groupe mono- ou di(alkyl en C^amino, dans lequel le reste 
alkyle est eventuellement substitu6 par un groupe morpholino, un groupe amino monosubstituS par un reste cy- 
cloalkyle, un groupe pyridinyle, un groupe imidazolyle, un groupe pip6ridinyle ou un groupe pyrrolidinyle, (11) un 
groupe pyridinyle, (12) un groupe morpholino, (13) un groupe triazolyle substitue par un reste alkyle en C^ 6 , (14) 
un groupe bis[hydroxy-(alkyl en C v6 )]aminocarbonyle, (15) un groupe bis[tri-(alkyl en C v6 )silyloxy-(alkyl en C^)] 
aminocarbonyle, (16) un groupe morpholinocarbonyle, (17) un groupe pip6razinylcarbonyle substitue par un reste 
alkyle en C^, (18) un groupe piperazinylcarbonyle substitue par un reste hydroxyalkyle en C^, (19) un groupe 
pip6razinylcarbonyle substitu6 par un reste tri-[(alkyl en C^silyloxy- (alkyle en C A . 6 )], (20) un groupe (alcoxy en 
C^gjcarbonyle, (21) un groupe carboxyle, (22) un groupe alkyle en C^g, etant eventuellement substituS par un 
groupe morpholino ou un groupe pyridinyle, (23) un groupe alcoxy en C^, etant eventuellement substitue par un 
groupe pipdridinyle, un groupe pyridinyle, un groupe hydroxy ou un groupe alcoxy en C A . G , (24) un groupe oxo, 
(25) un groupe hydroxy, (26) un groupe pyrimidinyle, (27) un groupe phenyle, etant eventuellement substitue par 
un groupe di(alkyl en C v6 )amino ou un atome d'halogene, (28) un atome d'halogene, (29) un groupe nitro, (30) 
un groupe imidazolyle et (31) un groupe (alkylene en C 2 .7> dioxy. 

Compose selon la revendication 5, dans lequel le groupe heterocyclique form6 en combinant R 5 et R 6 avec I'atome 
d'azote adjacent est un groupe heterocyclique ayant au moins un substituant oxo. 

Compose selon la revendication 6, dans lequel le groupe heterocyclique ayant au moins un substituant oxo pos- 
sede une structure partielle de formule : 
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ComposE selon la revendication 5, dans lequel le groups hEtErocyclique formE en combinant R 5 et R 6 avec I'atome 
d'azote adjacent est un groupe hEtErocyclique choisi dans le groupe constituE par 

(1) un groupe dihydro- (ou tEtrahydro-)quinolinyle substituE par un reste oxo ou hydroxy, qui peut Etre Even- 
tuellement substituE par un membre choisi parmi un groupe mono- ou di(alkyl en C^amino, dans lequel le 
reste alkyle en C^. 6 est Eventuellement substitue par un groupe morpholino, un groupe amino monosubstituE 
par un reste cycloalkyle, un groupe pyridinyle, un groupe imidazolyle, un groupe piperidino ou un groupe 
pyrrolidinyle ; un groupe pyridinyle ; un groupe morpholino ; un groupe triazolyle substituE par alkyle en C^ G ; 
un groupe bis[hydroxy-(alkyl en C^jaminocarbonyle ; un groupe bis[tri(alkyl en C,_ 6 )silyloxy-(alky1 en C^)] 
aminocarbonyle ; un groupe morpholinocarbonyle ; un groupe piperazinylcarbonyle substitue par alkyle en 
c i-6 > un groupe piperazinylcarbonyle substituE par hydroxyalkyle en ; un groupe piperazinylcarbonyle 
substitue par tri[(alkyl en C^Jsilyloxy-falkyle en C^)]; un groupe (alcoxy en C^Jcarbonyle ; un groupe 
carboxyle ; un groupe alkyle en ; un groupe alcoxy en C^g, ayant eventuellement un substituant hydroxy 
ou alcoxy en C v6 ; et un groupe hydroxy, 

(2) un groupe dihydro- (ou tetrahydro-)quinoxalinyle substitue par un reste oxo ou hydroxy, 

(3) un groupe dihydro- (ou tEtrahydro-)isoquinolinyle substituE par un reste oxo ou hydroxy, qui peut etre 
eventuellement substitue par un membre choisi parmi un groupe alkyle en substitue par un morpholino ; 
un groupe alcoxy en C v6 ayant eventuellement un substituant piperidinyle, pyridinyle ou alcoxy inferieur; et 
un groupe hydroxy, 

(4) un groupe dihydro- (ou tetrahydro-)phtalazinyle substitue par un reste oxo ou hydroxy, qui peut etre Even- 
tuellement substitue par un membre choisi parmi un groupe alkyle en C^g, ayant eventuellement un substituant 
pyridinyle ; un groupe pyrimidinyle ; un groupe alcoxy en C^_ 6 ; un groupe: pyridinyle ; un groupe ; imidazolyle ; 
un groupe phenyle, etant eventuellement substitue par un groupe. di(alkyl en C^amino ou un atome 
d'halogene ; et un groupe hydroxy, 

(5) un groupe dihydro- (ou hexahydro)pyridinyle substitue par un reste oxo ou hydroxy, qui peut etre even- 
tuellement substitue par un membre choisi parmi un atome d'halogene ; un groupe alkyle en C|. 6 ; un groupe 
alcoxy en C v6 ; un groupe nitro ; un groupe pyridinyle ; et un groupe imidazolyle, 

(6) un groupe dihydro- (ou tetrahydro-)naphtyridinyle substitue par un reste oxo ou hydroxy, 

(7) un groupe hexahydroquinolinyle substitue" par un reste oxo ou hydroxy, 

(8) un groupe dihydroindolyle substituE par un reste oxo ou hydroxy, 

(9) un groupe dihydro- (ou tEtrahydro-)benzazEpinyle substitue par un reste oxo ou hydroxy, 

(10) un groupe dihydro- ou (tetrahydro)isoquinolinyle, 

(11) un groupe dihydro- (ou tEtrahydro-)benzothiazinyle substituE par un reste oxo ou hydroxy, 

(12) un groupe dihydro- (ou tetrahydro-)quinazolinyle substituE par un reste oxo ou hydroxy, qui peut Even- 
tuellement Etre substituE par un groupe alkyle en 0 V6 et/ou par un groupe oxo, 

(13) un groupe dihydrobenzimidazolinyle substitue par un reste oxo ou hydroxy, 

(14) ) un groupe dihydrophEnanthridinyle substituE par un reste oxo ou hydroxy, 

(15) un groupe dihydro- (ou t6trahydro-)pyrrolyle substitue par un reste oxo ou hydroxy, qui peut Eventuelle- 
ment etre substitue par un groupe alkyle en C^, 

(16) un groupe hexahydropyrazinyle, 

(17) un groupe hexahydropyridinyle substituE par un groupe (alkylene en C 2 . 7 )dioxy et 

(18) un groupe morpholino. 

ComposE selon la revendication 8, dans lequel le groupe h6t6rocyclique formd en combinant R 5 et R 6 avec I'atome 
d'azote adjacent est un groupe hEtErocyclique choisi dans le groupe constituE par 

(1) un groupe dihydro- (ou tEtrahydro-)quinolinyle substituE par un reste oxo ou un groupe dihydro- (ou tEtra- 
hydro-)quinolinyle substituE par un reste hydroxy, 

(2) un groupe dihydro- (ou tEtrahydro-)quinoxalinyle substituE par un reste oxo, 

(3) un groupe dihydro- (ou tEtrahydro-)isoquinolinyle substituE par un reste oxo, 

(4) un groupe dihydro- (ou tEtrahydro-)phtalazinyle substitue par un reste oxo, 
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(5) un groupe dihydro- (ou hexahydro)pyridinyle substituS par un reste oxo, 

(6) un groupe dihydro- (ou t6trahydro-)naphtyridinyle substitue par un reste oxo, 

(7) un groupe hexahydroquinolinyle substitue par un reste oxo, 

(8) un groupe dihydroindolyle substitu6 par un reste oxo, 

(9) un groupe dihydro- (ou t6trahydro-)benzaz6pinyle substitue par un reste oxo, 

(10) un groupe dihydro- ou (t6trahydro)isoquinolinyle, 

(11) un groupe dihydro- (ou t6trahydro-)benzothiazinyle substitud par un reste oxo, 

(12) un groupe dihydro- (ou t6trahydro-)quinazolinyle substitue par un reste oxo, 

(13) un groupe dihydrobenzimidazolinyle substitue par un reste oxo, 

(14) un groupe dihydrophSnanthridinyle substitue par un reste oxo, 

(15) un groupe dihydro- (ou t6trahydro-)pyrrolyle substitue par un reste oxo, 

(16) un groupe hexahydropyrazinyle, 

(17) un groupe hexahydropyridinyle substitue par un groupe (alkylene en C^dioxy et 

(18) un groupe morpholino. 

10. Compose selon la revendication 9, dans lequel le groupe helerocyclique form6 en combinant R 5 et R 6 avec I'atome 
d'azote adjacent est un groupe h&erocyclique choisi dans le groupe constitue par 

(1) un groupe dihydro- (ou tetrahydro-)quinolinyle substitue par un reste oxo ou un groupe tetrahydroquinoli- 
nyle substitue par un reste hydroxy, 

(2) un groupe dihydroquinoxalinyle substituS par un reste oxo, 

(3) un groupe dihydroisoquinolinyle substitue par un reste oxo, 

(4) un groupe dihydrophtalazinyle substitu6 par un reste oxo, 

(5) un groupe dihydro- (ou hexahydro)pyridinyle substitue par un reste oxo, 

(6) un groupe dihydronaphtyridinyle substitue par un reste oxo, 

(7) un groupe hexahydroquinolinyle substitue par un reste oxo, 

,-• (8) un groupe dihydroindolyle substitue par un reste oxo, . > w 

~c *«■ (9) un groupe dihydrobenzazepinyle substitue par un reste oxo, ~* * ,„.t * c.- 

■<*u (10) un groupe t6trahydroisoquinolinyle, ; : ^r-^rr :% ^ 

-* (11) un groupe tetrahydrobenzothiazinyle substitue par un reste oxo, .*. o l ' 

(1 2) un groupe dihydro- (ou tetrahydro-)quinazolinyle substitu6 par un reste oxo, a 

(13) un groupe dihydrobenzimidazolinyle substitue par un reste oxo, 

(14) un groupe dihydrophenanthridinyle substitue par un reste oxo, 

(15) un groupe tetrahydropyrrole substituS par un reste oxo, 

(16) un groupe hexahydropyrazinyle, 

(17) un groupe hexahydropyridinyle substitue par un groupe (alkylene en C 2 . 7 )dioxy et 

(18) un groupe morpholino. 

11. Compose selon la revendication 10, dans lequel le groupe heterocyclique forme en combinant R 5 et R 6 avec 
I'atome d'azote adjacent est un groupe he16rocyclique choisi dans le groupe constitue par 

(1) un groupe dihydro- (ou tetrahydro-)quinolinyle substitue par un reste oxoou un groupe tetrahydroquinoli- 
nyle substitue par un reste hydroxy, qui peut etre Eventuellement substitue par un membre choisi parmi un 
groupe mono- ou di(alkyl en C^amino, dans lequel le reste alkyle en C A . 6 est substitu6 par un groupe mor- 
pholino, un groupe monocycloalkylamino, un groupe pyridinyle, un groupe imidazolyle, un groupe piperidino 
ou un groupe pyrrolidinyle ; un groupe pyridinyle ; un groupe morpholino ; un groupe triazolyle substitu6 par 
alkyle en C^ ; un groupe pipSrazinylcarbonyle substitue par alkyle en C v6 ; un groupe (alcoxy en C 1mS ) 
carbonyle ; un groupe hydroxy; un groupe alkyle en C^ ; et un groupe alcoxy en C v6 , ayant Sventuellement 
un substituant hydroxy ou alcoxy en C 1m6 , 

(2) un groupe dihydroquinoxalinyle substitue par un reste oxo, 

(3) un groupe dihydroisoquinolinyle substitue par un reste oxo, qui peut dtre eventuellement substitue par un 
membre choisi parmi un groupe alkyle en C^g substitu6 par un morpholino ; un groupe alcoxy en C^e ayant 
un substituant pip6ridinyle, pyridinyle ou alcoxy en C A _ 6 ; et un groupe hydroxy, 

(4) un groupe dihydrophtalazinyle substitu6 par un reste oxo, qui peut etre eventuellement substitue par un 
membre choisi parmi un groupe alkyle en C^ 6 substitu6 par un pyridinyle ; un groupe pyrimidinyle ; un groupe 
pyridinyle ; un groupe alcoxy en C v6 ; un groupe imidazolyle ; et un groupe phdnyle substitue par un groupe 
di(alkyl en C^amino, 

(5) un groupe dihydropyridinyle substituS par un reste oxo, qui est substitue par un membre choisi parmi un 



89 



EP0 748 805 B1 



groupe alkyle en C^. 6 ; un groupe alcoxy en ; un groupe pyridinyle ; et un groups imidazolyle, 

(6) un groupe dihydronaphtyridinyle substituE par un reste oxo, 

(7) un groupe hexahydroquinolinyle substituE par un reste oxo, 

(8) un groupe dihydroindolyle substituE par un reste oxo, 

s (9) un groupe tetrahydrobenzothiazinyle substitue* par un reste oxo, 

(10) un groupe dihydro- (ou tEtrahydro-)quinazolinyle substituE par un reste oxo, qui peut Eventuellement etre 
substitue" par un groupe alkyle en C 1-6 et par un groupe oxo, 

(11) un groupe dihydrobenzimidazolinyle substitue" par un reste oxo, 

(12) un groupe dihydrophEnanthridinyle substituE par un reste oxo. 

10 

12. ComposE selon ta revendication 10, dans lequel le groupe hEtErocyclique formE en combinant R 5 et R 6 avec 
I'atome d'azote adjacent est un groupe hEtErocy clique choisi dans le groupe const it u 6 par 



(1) un groupe dihydro- (ou tEtrahydro-)quinolinyle substitue" par un reste oxo ou un groupe tetrahydroquinoli- 
15 nyle substitue par un reste hydroxy, qui peut Etre Eventuellement substituE par un membre choisi parmi un 

groupe mono- ou di(alkyl en C-j.^amino, dans lequel le reste alkyle en C-,. 6 est substitue" par un groupe mor- 
pholino, un groupe pyridinyle, un groupe imidazolyle, un groupe piperidino ou un groupe pyrrolidinyle ; un 
groupe pyridinyle ; un groupe morpholino ; un groupe triazolyle substitue par alkyle en C^. 6 ; un groupe alkyle 
en C^e ; et un groupe alcoxy en 0^ e , ayant Eventuellement un substituant hydroxy ou alcoxy en C-,. 6 , 
20 (2) un groupe dihydroquinoxalinyle substitue par un reste oxo, 

(3) un groupe dihydroisoquinolinyle substitue par un reste oxo, qui peut etre eventuellement substitue par un 
membre choisi parmi un groupe alkyle en C v6 substitue par un morpholino ; un groupe alcoxy en C v6 ayant 
un substituant pipEridinyle ou alcoxy en C^_ 6 ; et un groupe hydroxy, 

(4) un groupe dihydrophtalazinyle substitue par un reste oxo, qui peut etre eventuellement substitue par un 
25 membre choisi parmi un groupe alkyle en substitue par un pyridinyle ; un groupe pyrimidinyle ; un groupe 

pyridinyle ; un groupe alcoxy en C,_ 6 ; et un groupe imidazolyle, 

(5) un groupe dihydropyridinyle substitue par un reste oxo, qui est substitue par un membre choisi parmi un 
,<groupe alkyle en C-,. 6 ;.un groupe alcoxy en C^. s ; un groupe pyridinyle ; et un groupe imidazolyle, 

(6) un groupe tetrahydrobenzothiazinyle substituE par un reste oxo, et /*.■.■<&; 
30 - ; (7) un groupe dihydro- (ou tetrahydro-)quinazolinyle substitue par un reste oxo, qui peut eventuellement etre:t" 

substitue par un groupe alkyle en C^_ 6 et par un groupe oxo. 

13. Compost selon la revendication 12, dans lequel le groupe hEtErocyclique forme en combinant R 5 et R 6 avec 
I'atome d'azote adjacent est un groupe heterocyclique choisi dans le groupe constituE par 

35 

(1) un groupe dihydroquinolinyle substitue par un reste oxo ou un groupe tetrahydroquinolinyle substitue par 
un reste hydroxy, qui peut Etre Eventuellement substituE par un membre choisi parmi un groupe mono- ou di 
(alkyl en C^amino, dans lequel le reste alkyle en C^.q est substitue par un groupe morpholino, un groupe 
pyridinyle, un groupe imidazolyle ou un groupe piperidino ; un groupe pyridinyle ; un groupe morpholino ; un 

40 groupe triazolyle substitue" par alkyle en C, _ 6 ; et un groupe alcoxy en C^. B etant substitue par un groupe alcoxy 

en C,_ 6 ou par un groupe hydroxy, 

(2) un groupe dihydroisoquinolinyle substituE par un reste oxo, qui peut Etre Eventuellement substitue" par un 
membre choisi parmi un groupe alkyle en C v6 substitue" par un morpholino ; un groupe alcoxy en C^g ayant 
un substituant pipEridinyle ou alcoxy en C 1>6 ; et un groupe hydroxy, 

45 (3) un groupe dihydrophtalazinyle substitue" par un reste oxo, qui peut etre Eventuellement substituE par un 

membre choisi parmi un groupe alkyle en substituE par un pyridinyle ; un groupe pyrimidinyle ; un groupe 
pyridinyle ; un groupe alcoxy en C-,_ 6 ; et un groupe imidazolyle, 

(4) un groupe dihydropyridinyle substituE par un reste oxo, qui est substituE par un membre choisi parmi un 
groupe alkyle en C A . G ; un groupe alcoxy en ; un groupe pyridinyle ; et un groupe imidazolyle, et 
50 (5) un groupe dihydro- (ou tEtrahydro-)quinazolinyle substituE par un reste oxo, qui peut Eventuellement etre 

substituE par un groupe alkyle en C^ G et par un groupe oxo. 



14. ComposE selon la revendication 13, dans lequel le groupe hEtErocyclique formE en combinant R 5 et R 6 avec 
I'atome d'azote adjacent est un groupe hEtErocyclique choisi dans le groupe constituE par 

55 

(1) un groupe dihydroquinolinyle substituE par un reste oxo, qui peut Etre Eventuellement substituE par un 
membre choisi parmi un groupe mono- ou di(alkyl en C^amino, dans lequel le reste alkyle en est subs- 
tituE par un groupe morpholino, un groupe pyridinyle, un groupe imidazolyle ou un groupe pipEridino ; un 
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groupe pyridinyle ; un groupe morpholino ; un groups triazolyle substitue par alkyle en C^ s ; et un groupe 
alcoxy en C A . 6 etant substitue par un groupe alcoxy en ou par un groupe hydroxy, 

(2) un groupe dihydroisoquinolinyle substitue par un reste oxo, qui peut etre eventuellement substitue par un 
membre choisi parmi un groupe alkyle en substitue par un morpholino et un groupe alcoxy en C v6 subs- 

s titue par un piperidinyle, 

(3) un groupe dihydrophtalazinyle substitue par un reste oxo, qui peut etre eventuellement substitue par un 
membre choisi parmi un groupe alkyle en C^. 6 substitue par un pyridinyle ; un groupe pyrimidinyle ; un groupe 
pyridinyle ; un groupe alcoxy en C,. 6 ; et un groupe imidazolyle et 

(4) un groupe dihydropyridinyle substitue par un reste oxo, qui est substitue par un membre choisi parmi un 
10 groupe alkyle en C,.g ; un groupe alcoxy en C A . 6i et un groupe imidazolyle. 

15. Compose selon la revendication 10, dans lequel le groupe heterocyclique forme en combinant R 5 et R 6 avec 
Patome d'azote adjacent est un groupe heterocyclique choisi dans le groupe constitue par 

^ (1 ) un groupe dihydro- (ou tetrahydro-)quinolinyle substitue par un reste oxo ou un groupe tetrahydroquinoli- 

nyle substitue par un reste hydroxy, qui peut etre eventuellement substitue par un membre choisi parmi un 
groupe mono- ou di(alkyl en C-|. 6 )amino, dans lequel le reste alkyle en C v6 est substitue par un groupe mor- 
pholino, un groupe amino monosubstitue par un reste cycloalkyle, un groupe pyridinyle, un groupe imidazolyle 
ou un groupe piperidino; un groupe pyridinyle ; un groupe morpholino ; un groupe piperazinylcarbonyle subs- 

20 titue par alkyle en C^g ; un groupe (alcoxy en C^carbonyle ; un groupe alkyle en C-,_ 6 ; un groupe hydroxy ; 

et un groupe alcoxy en C-i_ 6 ayant eventuellement un substituant hydroxy ou alcoxy en C^g, 
(2) un groupe dihydroisoquinolinyle substitue par un reste oxo, qui peut etre eventuellement substitue par un 
membre choisi parmi un groupe alkyle en a,_ 6 substitue par un morpholino ; et un groupe alcoxy en C^g ayant 
un substituant piperidinyle, pyridinyle ou alcoxy en C^g, 

25 (3) un groupe dihydrophtalazinyle substitue par uh reste oxo, qui peut etre eventuellement substitue par un 

membre choisi parmi un groupe alkyle en C^g substitue par un pyridinyle ; un groupe pyrimidinyle ; un groupe 
alcoxy en C^g ; un groupe pyridinyle ; un groupe imidazolyle ; et un groupe phenyle substitue par un groupe 
di(alkyl en C^amino, - t£ * . 

(4) un groupe dihydropyridinyle substitue par un reste oxo, qui est substitue par un groupe pyridinyle, 
30 (5) un groupe dihydronaphtyridinyle substitue par un reste oxo, 

(6) un groupe hexahydroquinolinyle substitue par un reste oxo, 

(7) un groupe dihydroindolyle substitue par un reste oxo, 

(B) un groupe tetrahydrobenzothiazinyle substitue par un reste oxo, 

(9) un groupe dihydro- (ou tetrahydro-)quinazolinyle substitue par un reste oxo, qui peut eventuellement etre 
35 substitue par un groupe alkyle en C^g et par un groupe oxo, 

(10) un groupe dihydrobenzimidazolinyle substitue par un reste oxo et 

(11) un groupe dihydrophenanthridinyle substitue par un reste oxo. 

16. Compose selon la revendication 15, dans lequel le groupe heterocyclique forme en combinant R 5 et R 6 avec 
40 Patome d'azote adjacent est un groupe heterocyclique choisi dans le groupe constitue par 

(1) un groupe dihydro- (ou tetrahydro-)quinolinyle substitue par un reste oxo, qui peut etre eventuellement 
substitue par un membre choisi parmi un groupe mono- ou di(alkyl en C^amino, dans lequel le reste alkyle 
en C-,.6 est substitue par un groupe morpholino, un groupe imidazolyle ou un groupe pyridinyle ; un groupe 

45 morpholino ; et un groupe alkyle en C^g, 

(2) un groupe dihydroisoquinolinyle substitue par un reste oxo, qui peut etre eventuellement substitue par un 
membre choisi parmi un groupe alkyle en C^g substitue par un morpholino et un groupe alcoxy en C^g ayant 
un substituant pyridinyle ou alcoxy en C^g, 

(3) un groupe dihydrophtalazinyle substitue par un reste oxo, qui est substitue par un membre choisi parmi 
50 un groupe alkyle en C-,_g substitue par un pyridinyle ; un groupe alcoxy en C^g ; un groupe pyridinyle ; et un 

groupe ph6nyle substitue par un groupe di(alkyl en C^gjamino, et 

(4) un groupe dihydrophenanthridinyle substitue par un reste oxo. 

17. Compose selon la revendication 16, dans lequel le groupe heterocyclique form6 en combinant R 5 et R 6 avec 
55 Patome d'azote adjacent est un groupe heterocyclique choisi dans le groupe constitue par 

(1) un groupe dihydro- (ou tetrahydro-)quinolinyle substitue par un reste oxo, qui peut etre eventuellement 
substitue par un membre choisi parmi un groupe mono- ou di(alkyl en C^gjamino, dans lequel le reste alkyle 
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en C t _ 6 est substitue par un groupe pyridlnyle ; un groupe morpholino ; et un groupe alkyle en C^, 

(2) un groupe dihydroisoquinolinyle substitue par un reste oxo, qui peut etre dventuellement substitue par un 
membre choisi parmi un groupe alkyle en C^. e substitue par un morpholino et un groupe alcoxy en 0,.$ ayant 
un substituant pyridinyle ou alcoxy en C,.^ 

(3) un groupe dihydrophtalazinyle substitue par un reste oxo, qui est substitue par un membre choisi parmi 
un groupe alkyle en substitue par un pyridinyle ; un groupe alcoxy en C,. 6 ; un groupe pyridinyle ; et un 
groupe phenyls substitue par un groupe di(alkyl en C 1 . 6 )amino, et 

(4) un groupe dihydroph6nanthridinyle substitue par un reste oxo. 

18. Compose selon la revendication 10, dans lequel le groupe heterocyclique forme en combinant R 5 et R 6 avec 
I'atome d'azote adjacent est un groupe heterocyclique choisi dans le groupe constitue par 

(1 ) un groupe dihydro- (ou tetrahydro-)quinolinyle substitue par un reste oxo, qui peut etre 6ventuellement 
substitue par un membre choisi parmi un groupe mono- ou di(alkyl en C v6 )amino, dans lequel le reste alkyle 
en Ci_ 6 est substitue par un groupe morpholino, un groupe imidazolyle ou un groupe pyridinyle ; un groupe 
morpholino ; et un groupe alkyle en C^. 6 , 

(2) un groupe dihydroisoquinolinyle substitue par un reste oxo, qui est substitue par un membre choisi parmi 
un groupe alkyle en C A . B substitue par un morpholino et un groupe alcoxy en C,_ 6 substitue par alcoxy en 

(3) un groupe dihydrophtalazinyle substitue par un reste oxo, qui est substitue par un membre choisi parmi 
un groupe alkyle en C^. 6 substitue par un pyridinyle ; un groupe pyridinyle ; et un groupe alcoxy en C^. 

19. Compose selon Tune quelconque des revendications 1, 3, 4, 5, 6, 7, 11, 15, 16, 17 ou 18, dans lequel R 1 et R 2 
sont identiques ou differents et represented chacun un groupe hydroxy protege et R 3 et R 4 sont chacun un groupe 
methyle substitue par un groupe hydroxy. 

20. Compose selon la revendication 19, dans lequel le groupe.hydroxy. protege est un.groupe hydroxy protege par un 
groupe alkyle en C-,^. - t < f \ *:<v 

21. 1-[2-(2-Oxo-1,2-dihydroquino!in-1^ ou un de ses 
sels pharmaceutiquement acceptables. 

22. 1 -{2-[2-Oxo-4-(2-piperidinoethyl)amino-1 ,2-dihydroquinolin-1 -yl]-4-pyridinyl}-2,3-bis(hydroxymethyl)-6,7-dime- 
thoxynaphtaiene ou un de ses sels pharmaceutiquement acceptables. 

23. 1 -{2-[2-Oxo-4-(4-pyridinyl)-1 ,2-dihydroquinolin-1 -yl]-4-pyridinyl}-2,3-bis(hydroxymethyl)-67-dimethoxynaphtale- 
ne ou un de ses sels pharmaceutiquement acceptables. 

24. 1 -[2-(2-Oxo-3-morpholino-1 ,2-dihydroquinolin-1 -yl)4-pyridinyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphtalene 
ou un de ses sels pharmaceutiquement acceptables. 

25. 1-{2-[4-(3-Pyridinyl)-1 (2H)-phtalazinon-2-yl]-4-pyridinyl}-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphtaiene ou un 
de ses sels pharmaceutiquement acceptables. 

26. 1-{2-[4-(3-Pyridiny1m6thyl)-1(2H)-pm 

ou un de ses sels pharmaceutiquement acceptables. 

27. 1-{2-[6,7-Dimethoxy^-(3-Pyridinyl)-1(2H)-phtalazinon-2-yl]-4-pyridinyl}-2,3-bis(hydroxym 
naphtalene ou un de ses sels pharmaceutiquement acceptables. 

28. 1 -{2-[4-(3-Pyridinyl)-1 (2H)-phtalazinon-2-yl]-4-pyridinyl}-2,3-bis(hydroxym6thyl)-6,7-di6thoxynaphtal6ne ou un de 
ses sels pharmaceutiquement acceptables. 

29. 1-{2-(4-(3-Pyridinyl)-1(2H)-phtato^ 

ou un de ses sels pharmaceutiquement acceptables. 

30. Proc6de pour la preparation d'un derive de naphtalene de formule [I] : 
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[I] 



dans laquelle R 1 et R 2 sont identiques ou differents et represented chacun un atome d'hydrogene ou un groupe 
hydroxy protege ou non ; Tun des R 3 et R 4 est un groupe methyle substitue par un groupe hydroxy protege ou non 
et I'autre est un atome d'hydrogene, un groupe alkyle en C v6 ou un groupe methyle substitue par un groupe 
is hydroxy protege ou non ; R 5 et R 6 sont identiques ou differents et represented chacun un atome d'hydrogene, un 

groupe alkyle en C A . 6 substitue ou non, un groupe phenyle substitue ou non ou un groupe amino protege ou non, 
ou tous deux ils sont lies a leur extremite et sont combines avec I'atome d'azote adjacent pour former un groupe 
heterocyclique substitue ou non, ou d'un de ses sels pharmaceutiquement acceptables, qui comprend la reaction 
d'un compose de formule [II] : 



25 



35 




[II] 



dans laquelle R 11 et R 21 sont identiques ou differents et represented chacun un atome d'hydrogene ou un groupe 
hydroxy protege ou non ; Tun des R 31 et R 41 est un groupe methyle substitue par un groupe hydroxy protege ou 
non et I'autre est un atome d'hydrogene, un groupe alkyle en 0^. 6 ou un groupe methyle substitue par un groupe 
hydroxy protege ou non ; et X est un atome d'halogene, avec un compose azote de formule [III] : 



40 



H-N 



R 



[in] 



dans laquelle R 5 et R 6 sont tels que definis ci<Jessus, et lorsque R 11 et/ou R 21 sont un groupe hydroxy protege 
et R 31 et/ou R 41 sont un groupe methyle substitue par un groupe hydroxy protege, eventuellement suivie par 
45 I'elimination des groupes protecteurs des groupes hydroxy, dependant partiellement ou totalement du type de 

groupe protecteur, et, si necessaire, la reprotection du ou des groupe(s) hydroxy en position(s) 6 et/ou 7 ou des 
restes hydroxymethyle en position(s) 2 et/ou 3, et de plus, si necessaire, la protection detous les groupes hydroxy 
ou restes hydroxymethyle et, si d6sire, la conversion du derive en Tun de ses sels pharmaceutiquement accepta- 
bles. 

50 

31. Procede pour la preparation d'un derive de naphtalene de formule [!']: 
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61 



,51 



[r] 



10 



15 



20 



25 



30 



35 



40 



45 



dans laquelle R 1 et R 2 spnt identiques ou diff6rents et repr6sentent chacun un atome d'hydrogene ou un groupe 
hydroxy protege ou non ; I'un des R 3 et R 4 est un groupe nrtethyle substitu6 par un groupe hydroxy protege ou non 
et I'autre est un atome d'hydrogene, un groupe alkyle en C v6 ou un groupe nrtethyle substitue* par un groupe 
hydroxy protegS ou non ; R 51 et R 61 sont combines avec I'atome d'azote adjacent pour former un groupe rtetero- 
cyclique ayant au moins un substituant oxo, ou d'un de ses sels pharmaceutiquement acceptables, qui comprend 
la reaction d'un compose de formule [IV] : 



dans laquelle R 11 et R 21 sont identiques ou differents et represented chacun un atome d'hydrogene ou un groupe 
hydroxy protege ou non ; I'un des R 31 et R 41 est un groupe methyle substitue par un groupe hydroxy protege ou 
non et I'autre est un atome d'hydrogene, un groupe alkyle en C^e ou un groupe ntethyle substituS par un groupe 
hydroxy protege ou non, avec un compose azote de formule [V] : 



dans laquelle R 52 et R 62 sont combines avec I'atome d'azote adjacent pour former un groupe heterocyclique ayant 
au moins un substituant halogen e, et lorsque R 11 et/ou R 21 sont un groupe hydroxy proteg6 et R 31 et/ou R 41 sont 
un groupe nrtethyle substitu§ par un groupe hydroxy protege, 6ventuellement suivie par Termination des groupes 
protecteurs des groupes hydroxy, defendant partiellement ou totalement du type de groupe protecteur, et, si ne- 
cessaire, la reprotection du ou des groupe(s) hydroxy en position(s) 6 et/ou 7 ou des restes hydroxy methyl e en 
position(s) 2 et/ou 3, et de plus si ndcessaire, la protection de tous les groupes hydroxy ou restes hydroxym6thyle 
et, si desir6, la conversion du d6riv6 en I'un de ses sels pharmaceutiquement acceptables. 

32. Proc6d6 pour la preparation d'un dSrive* de naphtalene de formule [l B ] : 
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5 




dans laquelle R 1 et R 2 sont identiques ou difterents et representent chacun un atome d'hydrogene ou un groupe 
hydroxy proteg6 ou non ; Tun des R 3 et R 4 est un groupe nrtethyle substituS par un groupe hydroxy protege ou non 
et I'autre est un atome d'hydrogene, un groupe alkyle en C^. s ou un groupe m6thyle substitue* par un groupe 
15 hydroxy proteg6 ou non ; et R 53 et R 63 sont identiques ou difterents et representent chacun un atome d'hydrogene, 

un groupe alkyle substitue* ou non, un groupe pheYiyle substitue* ou non ou un groupe amino protege ou non, ou 
ils sont combines tous deux avec I'atome d'azote adjacent pour former un groupe heterocyclique etant eventuel- 
lement substitue et stable vis a vis des reactions de reduction, ou d'un de ses sels pharmaceutiquement accep- 
tables, qui comprend la reduction d'un compose de formule [VI] : 

20 



25 



30 « 




dans laquelle R 11 et R 21 sont identiques ou differents et representent chacun un atome d'hydrogene ou un groupe 
hydroxy protege ou non ; Tun des R 7 et R 8 est un groupe carboxyle libre ou esterifie et I'autre est un atome d'hy- 
drogene, un groupe alkyle en C^ s ou un groupe carboxyle libre ou esterifie et les autres symboles sont tels que 
35 definis ci-dessus, ou d'un de ses derives anhydride d'acide interne; et lorsque R 11 et/ou R 21 sont un groupe hydroxy 

protege, eventuellement suivie par Pelimination des groupes protecteurs des groupes hydroxy et, si necessaire, 
la reprotection du ou des groupe(s) hydroxy en position (s) 6 et/ou 7 ou des restes hydroxynrtethyle en position(s) 
2 et/ou 3, et de plus si necessaire la protection de tous les groupes hydroxy ou restes hydroxymethyle, et si desire, 
la conversion du derive en Pun de ses sels pharmaceutiquement acceptables. 

40 

33. Compose de formule [VI] : 




dans laquelle R 11 et R 21 sont identiques ou differents et representent chacun un atome d'hydrogene ou un groupe 
55 hydroxy protege* ou non ; I'un des R 7 et R 8 est un groupe carboxyle libre ou esterifie* et I'autre est un atome d'hy- 

drogene, un groupe alkyle en ou un groupe carboxyle libre ou esterifie et R 53 et R 63 sont identiques ou 
differents et representent chacun un atome d'hydrogene, un groupe alkyle substitue ou non, un groupe pftenyle 
substitu6 ou non ou un groupe amino protegd ou non, ou ils sont combines tous deux avec I'atome d'azote adjacent 
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pour former un groupe heterocyclique etant eventuellement substitue et stable vis a vis des reactions de reduction. 
34. Proc6d6 pour la preparation d'un derive de naphtalene de formule [l-a] 

5 



10 



15 




dans laquelle R 1 et R 2 sont identiques ou diff erents et representent chacun un atome d'hydrogene ou un groupe 
hydroxy protege ou non ; Tun des R 3 et R 4 est un groupe methyle substitue par un groupe hydroxy protege ou non 

20 et I'autre est un atome d'hydrogene, un groupe alkyle en ou un groupe methyle substitue par un groupe 

hydroxy protege ou non ; R 91 , R 92 et R 93 sont identiques ou diff erents et representent chacun un atome d'hydro- 
gene, un groupe hydroxy, un groupe alcoxy en C-,_ 6 , un groupe alkyle en C-,. 6 ayant eventuellement un substituant 
pyridinyle, un groupe phenyle eventuellement substitue par un groupe di(alkyl en C,_ 6 )amino ou un atome d'haloge- 
ne, un groupe pyridinyle, un groupe pyrimidinyle ou un groupe imidazolyle, ou d'un de ses sels pharmaceutique- 

25 ment acceptables, qui comprend la reaction d'un compose de formule [l-b] : 



30 



35 




ou d'un de ses sels, dans laquelle R 11 et R 21 sont identiques ou differents et representent chacun un atome d'hy- 
drogene ou un groupe hydroxy protege ou non, Pun des R 31 et R 41 est un groupe methyle substitue par un groupe 
40 hydroxy protege ou non et I'autre est un atome d'hydrogene, un groupe alkyle en C^, 6 ou un groupe methyle 

substitue par un groupe hydroxy protege ou non, avec un derive d'acide carboxylique de formule [VII] : 



45 




ou un de ses sels, dans laquelle R 91 , R 92 et R 93 sont tels que d6finis ci-dessus et lorsque R 11 et/ou R 21 sont un 
groupe hydroxy protege et R 31 et/ou R 41 sont un groupe methyle substituS par un groupe hydroxy proteg6, even- 
tuellement suivie par I'elimination des groupes protecteurs des groupes hydroxy, dependant partiellement ou to- 
talement du type de groupe protecteur, et, si necessaire, la reprotection du ou des groupe(s) hydroxy en position 
(s) 6 et/ou 7 ou des restes hydroxymethyle en position(s) 2 et/ou 3, et de plus si necessaire, la protection de tous 
les groupes hydroxy ou restes hydroxymethyle, et si desire la conversion du derive en I'un de ses sels pharma- 
ceutiquement acceptables. 
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35. Proc6d6 pour la preparation d'un derive de naphtalene de formule [l-a']: 



5 



10 




OH 

15 

dans laquelle R 1 et R 2 sont identiques ou differents et represented chacun un atome d'hydrogene ou un groupe 
hydroxy protege ou non ; I'un des R 3 et R 4 est un groupe methyle substitue par un groupe hydroxy protege ou non 
et I'autre est un atome d'hydrogene, un groupe alkyle en C v6 ou un groupe methyle substitu6 par un groupe 
hydroxy protege ou non ; R 92 et R 93 sont identiques ou differents et represented chacun un atome d'hydrogene, 
20 un groupe hydroxy, un groupe alcoxy en C^, un groupe alkyle en C^. & ayant event uellement un substituant pyri- 

dinyle, un groupe phenyle eventuellement substitud par un groupe di(alkyl en C^gjaminoou un atome d'halogene, 
un groupe pyridinyle, un groupe pyrimidinyle ou un groupe imidazolyle, ou d'un de ses sels pharmaceutiquement 
acceptables, qui comprend la reaction d'un compose de formule [l-b] : 

25 



30 




ou d'un de ses sels, dans laquelle R 11 et R 21 sont identiques ou differents et represented chacun un atome d'hy- 
drogene ou un groupe hydroxy protege ou non, et I'un des R 31 et R 41 est un groupe methyle substitue par un 
groupe hydroxy protegS ou non et I'autre est un atome d'hydrogene, un groupe alkyle en G|. 6 ou un groupe methyle 
substitue par un groupe hydroxy protege ou non, avec un derive d'anhydride d'acide de formule [VIII] : 

40 



45 




[VIII] 



o 



50 dans laquelle R 92 et R 93 sont tels que definis ci-dessus, et lorsque R 11 et/ou R 21 sont un groupe hydroxy proteg6 

et R 31 et/ou R 41 sont un groupe m6thyle substitu6 par un groupe hydroxy prot6ge\ eventuellement suivie par 
('elimination des groupes protecteurs des group es hydroxy, dependant totalement ou partiellement du type de 
groupe protecteur, et, si necessaire, (a reprotection du ou des groupe(s) hydroxy en position(s) 6 et/ou 7 ou des 
restes hydroxym6thyle en position(s) 2 et/ou 3, et de plus, si ndcessaire, la protection de tous les groupes hydroxy 

55 ou restes hydroxym6thyle, et, si d6sire, la conversion du deriv6 en I'un de ses sels pharmaceutiquement accep- 

tables. 

36. Composition pharmaceutique comprenant un d6riv6 de naphtalene tel que revendiqu6 dans la revendication 1 , 
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avec un support ou excipient pharmaceutiquement acceptable. 



37. Utilisation d'un d6riv6 de naphtalene tel que revendiqu6 dans Tune quelconque des revendications 1 a 29 dans la 
preparation d'une composition pharmaceutique pour la prophylaxie ou le traitement de I'asthme. 
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